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PREFACE. 


In  presenting  this  Work  lo  the  public,  the  Author 
has  to  bespeak  the  iutlulgcnce  of  certain  classes  of 
indiviiinalK,  whose  anticipated  gratification  he  can 
only  hope  to  hare  partially  succeeded  in  realizing : 
he  alludes  to  those  who  may  happen  to  be  profes- 
sionally engaged  in  any  of  the  branches  of  science 
or  business  touched  upon  in  the  following  pages. 
Should  it,  therefore,  he  discovered  that  the  ivriter 
of  tins  treatise  is  neither  a  Geologist,  a  Collier, 
nor  a  Coal  Merchant,  the  harshness  of  criticism 
may  surely  be  deprecated,  until  some  one  avowedly 
possessing  such  tlu'eefold  qualification  shall  compile 
a  volume  better  adapted  than  the  present  for  po- 
pular instruction,  and  more  accurately  conformable 
to  the  present  state  of  knowledge  in  reference  to 
the  various  matters  discussed. 


That  the  subject  is  an  interesting  one,  few  per- 

lons,  it  may  be  presumed,  wiD  deny  :  indeed,  this 

Efect  is  abundantly  illustrated  by    tlie    importance 

attached   to   disquiaitious  on  one  brancli  of  it,  by 
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geoloj^ciil  ttiitcrs  —  lo  another  of  its  bearings,  by 
tbc  legislature — .aud  lo  the  lliird,  by  the  whole 
commiuiity :  for  the  origin  aud  position  of  our 
stores  of  fosail  fuel  have  abiiutlaiilly  exercised  the 
learning  ol'  (he  first  class  ^  the  regulation  of  its 
vend  at  litmie  and  alw'oad,  tlie  attention  of  the 
second  ;  aud  the  economical  application  of  it,  is 
confeascdly  of  ti'aiivscendcnt  importance  to  the  tliird 
class — comprising,  as  it  also  doea,  both  the  others. 


On  these  grounds,  the  writer — whose  literary 
avocations  have  brought  liim  into  contact  with 
cognate  iuqixiriea,  and  who,  on  other  accounts,  may 
perhaps  be  allowed  to  presume  he  is  not  quite 
unquallfiod  for  the  task— thought  tliat  a  corapre- 
heusive  but  somewliat  compendious  notice  of  the 
wliolc  subject,  as  announced  in  the  title-page,  and 
arranged  as  a  sort  of  monograph,  while  it  would 
be  convenient  and  useful  for  (ho  library  in  general, 
coiild  hardly  fail  to  be  acceptable  to  many  persons 
who,  witliout  wisliing  to  push  their  inquiries  into 
those  voluminous  publications  through  which  the 
matter  lies  scattered,  much  less  who  think  of  em- 
barking capital  in  the  coal  trade  on  the  credit  of 
any  liteitiry  recommeudation,  miglit  nevertheless  bo 
glad  to  meet  witli  a  succinct  description  of  nliat 
hiis  !i(H'n  done  in  the  various  department*,  and  tbc 
beaiiug  of  which  is  actually  so  important. 
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Changing  ihe  pei-son,  and  atltipting  tlie  »enliment 
of  Mr.  Williams,  who,  in  1789,  published  at  Edin- 
burgh a  Natural  Histort/  of  ihe  Mineral  Kingdom, 
■written  in  a  quaint  and  prolix  style, — "  I  ani  really 
concerned  for  the  honour  of  the  coal :  it  is  an  in- 
teresting snbject,  especially  in  Britain  i" — I  caunot, 
howe^'er,  entirely  adopt  the  next  member  of  tho 
sentence,  coiTect  aa  it  may  have  been  half  a  cen- 
turs'  ago — "  and,  as  reiy  little  to  the  puri>ose  lias 
been  said  about  it  hjtlierto,  tliat  1  know  of,  I 
reckon  the  subject  my  own,  and  therefore,"  adds 
our  author,  "  I  wish  to  be  its  faitliful  hiBtoriau." 
Entertaining,  as  I  have  done,  tliis  laudable  wish, 
and  having  laboured — surely  not  without  some 
success — to  realize  it  in  these  pages,  I  cannot 
justly  complain  either  of  a  paucity  of  materials,  or 
of  those  not  bemg  to  the  purpose :  iny  only  appre- 
hensiou  is,  leat  I  may  have  been  unfoitiiuate  enough 
in  some  instances  to  have  overlooked,  or  unsatis- 
factorily to  luive  exhibited,  such  as  were  the  most 
excellent. 
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INTRODUCTORY— FIRE  AND  FUEL. 

^ire — Its  obvious  properties — Corpmeular  and  «m- 
dulnioni  thcoriva — Sources  of  Fire — The  Sun — 
Lit/hlt/i)tfj  —  CkentJrnl  action — Notices  of  the  pro- 
duction of  Fire  hij  fficfion  —  Uses  of  Fire — In 
connexion  ivifft  lic/it/ion — For  cttUnary  purposes 
— For  promofint/  personal  comfort — fn  the  opera- 
tions of  3IetaUnr(jif  nnd  the  Arts — Agents  or  sup- 
porters of  Comhnslion — Difitmiiious  and  aminnl 
substances,  or  products — Dwtff  and  Sea-weed — 
Peaf,  Woody  and  Mineral  Fuels. 

X*  IRE,  according'  to  tlie  old  writers,  is  one  of  the 
foiir  primary  finalities  or  couilitions  of  matter,  or  m 
olhor  words,  that  clemcntaiy  substaiioe  wliich  has 
t]ie  property  of  dcToiiring  otiier  bodies, — the  ntlier 
three  elements,  according  to  the  ancient  theoiy,  being 
air,  earth,  and  water :  to  speak  more  pliilosopliically,  it 
is  that  subtle  t»ubstaucc  by  pervasion  with  wliich  boiUos 
e  rendered  Imt  to  tlie  touch,  and,  if"  previously  solid, 
become  at  a  certain  teinperatiire  tiiiitl,  and  are  after- 
wards either  carried  off  in  vapour  or  melted  into 
glass  :  or  by  the  application  of  which,  tlniils,  as  roni- 
luonly  spoken  of,  are  rarefied  into  \apoiir.    In  tlie  inoat 
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ordinary  sense,  Firt*  is  uiidersttiod  lo  mean  matter  in 
a  state  of  combustion  or  incandeHcenct' :    and   it  is 
in  this  acceptation  more  particiUaily,  tbat  the  term  ia 
used  in  the  prcjiont  work.     Dining  llie  dghteenfli 
century,  tlie  suppose<l  genei'al  piinciple  of  heat,  or 
inflammability,  was  cdled  phlogisticm,  a  t<enn  iuveuted 
to  suit  tlie  tlieorj-  of  Staid,  ivlticli  assumed  and  thua 
designated  such  piinciple,  as  a  constituent  element 
of  all  combustibles.      But  Lavoisier,   who   died  in 
1794,  introduced  a  new   theory,  depending  on  tlie 
existence  of  what  is  called  caloric,  a  denomination 
universally  adopted  by  modem  cbeTniats.     It  assumes 
that  combustion  is  caused  by  tUc  combination  of  the 
oxygen  of  the  atmosplierc,  not  with  liydi'ogen,  or  with 
the  imaginary  substance  of  phlogiation,  but  with  the 
combustible  itself,  and  that  in  sucli  combination  light 
and  heat  ai'e  producecL*     It  would  be  out  of  place  in 
a  work  like  tlie  present,  to  outer  into  any  lengthened 
investigation  of  the  natmo  of  this  agency  to  which 
the  pheuomcua  of  light  and  heat  aie  scribed ;  or  in 
what  respects  it  seems  to  fail  to  account  for  some 
existing  facts.     It  may  be  remarked,  however,  that 
by  one  clai^is  of  tlieoiists,  heat  has  been  hypothetically 
regarded  as  a  fluid  of  inappreciable  tenuity,  whose 
particles  are  endowed  ■ftith  indefinite  ideo-repiilslTe 
powers,  and  which,  by  theii-  distribution  in  various 
propoitions  among  the  particles  of  ponderable  matter, 
modify  cohesive  attraction,  giving  bii-th  to  the  three 
general  fonns  of  gaseous,  lif[uid,  and  solid.f    Another 
class  of  philosophers,  among  whom  ranks  the  cele- 
brated Su-  Humphrey  Doxy,  have  doubted  tlie  sopa^ 
rat«   entity  of  a  calorific  matter,  and  have  adduced 
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eviilencc  to  sticw  tlial  the  plienomeua  might  ralliov  bo 
lofeiTpd  lo  a.  vibratory  or  iiito^itinal  iiiotiou  of  the  pai*- 
liclos  of  coiTimon  matter.  Under  no  circiunstaiices, 
liotwithstaiidiiig  iJiat  philosoplicrs  liavo  paid  tlio  mi- 
liutest  attention  to  the  subject,  does  it  appear  that  the 
commuuicatiou  of  lieat  has  e\er  been  found  to  make 
any  appreciable  addition  to  the  g^iivity  of  tlie  nialtor 
]>eiTaded  by  it,  which,  ifit  were  a  substance  suiffene- 
ris,  we  might  be  led  to  expect.  Dr.  Laiduer,  how- 
ever, remarks  that  "  the  matenal  tlieory  has  the  ml- 
vantage  of  offering  an  easily  iaitclliglblo  exphmatiou 
of  (he  plienomena  of  lieal,  so  far  as  it  is  at  all  appli- 
cable or  satisfactorj^  On  the  other  liand,  tlie  vibra- 
tory theory  is  involved  in  the  difficulty  of  requiring 
more  acute  powers  of  miud  to  appi'elieud  its  force,  or 
even  to  imdei'stand  any  of  its  api>lications.  Indcinl, 
it  would  acai"cely  admit  of  full  exposition  vnthout  the 
iiac  of  tlie  langiuige  and  symbols  of  tlio  luglier  Ma- 
thematics J  but,  perhaps,  the  strongest  support  which 
the  nbratory  tlieoiy  can  derive,  is  from  the  facts 
which  render  it  prolMdde  that  light  and  beat  arc  iden- 
tical. If,"  adds  the  Doctor,  "  the  identity  of  heat 
Bud  light  be  admitted,  then  the  ([ueslion  of  tlic  nature 
of  heat  is  removed  to  that  of  light,  respecting  which 
two  theories  have  been  proposed,  precisely  simihu'  to 
tliose  of  boat ;  viz.,  the  corjtuaeuhu'  and  tho  uiiduUu 
tory  theories.  Botli  of  these  theories  seiTe  to  explain 
the  bulk  of  optical  phenomena;  but  some  effects, 
discovered  by  modem  investigation  iu  physical  optics, 
l-are  considered  to  be  more  satisfactorily  explained  by 
■the  imdulalory  theory  :  the  question,  however,  re- 
j^niuiu.s  misettJctl."''*     From  an  cxaniinatiou  of  tliesc 

*  Trenllse  dr  HqbI,  p.  396. 
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and  otJicr  theories,  enougli  will  be  learned  to  shew 
how  lillle  niniii  there  is  to  pronounce  dogfmatic  deci- 
sions on  the  ahstract  nature  of  heat.  But,  as  Dr. 
Ui'P  justly  remarks — ^if  tlic  source  of  the  cause  be 
still  inrolved  in  raysterv,  many  of  its  properties  and 
effecfs  ]jave  lieen  ascertained,  and  skillully  applied 
to  the  cultivation  of  science  and  the  uses  of  life. 

The  pnniarj  aoiu'ces  of  fire  are  very  various  in 
their  technical  sTib-fUvirtions  :  tliey  mtiy,  hnwever,  be 
generally  inclnded  in  the  follomng;  distiibutiou,  com- 
prising those  that  may  be  termed  natural,  as  well  as 
those  that  are  aitificial : — 1.  llie  Sun. — 2.  Jjig-ht- 
ning-. — 3.  Chemical  combinations. — 4.  Friction  or 
collision. 

1.  The  most  obvious  source  of  igneous  action  with 
which  mankind  lias  always  been  familiar,  is  un- 
doubtedly that  orb  from  whence  oiu-  eaith  is  indebted 
for  light  and  heat.  It  is  not,  indeed,  probable  that 
the  earliest  fires  kindled  by  the  pi-ogenitoifi  of  tlie 
human  race  were  derived  immediately  from  this  lu- 
minary— as  they  could  not  bo  acquainted  with  the 
method  of  collecting  its  rays  by  the  btmiiug  glass, 
nor  of  coucontniting  them  by  the  concave  mirror :  it 
is  now,  however,  well  known,  that  in  some  parts  of 
the  world  vegetable  and  other  matters  may  be  in  a 
state  of  dryness  and  inllanunahility,  sufficient  to  allow 
them  to  become  ignited  by  the  mere  action  of  the 
soUu*  heat  upon  them. 

2.  Lightning,  although  happily  for  mankind  not  a 
common  agent  of  texTCstnal  inflammation,  is  much 
less  rai'ely  so  than  the  sun.  Wliilo  the  instances  of 
combustion  through  the  inflnenco  of  a  coup  de  sole'd 
atiikc  us  as  uncommon,  not  a  year  passes  but  we 
hear  of  the  fatal  or  destructive  conseqttences  of  what 
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iti  callcil,  u'illi  t'tjmJ  poetry  and  trulli,  by  the  common 
people,  tlio  "falling  of  the  tlmntlcrbolt :"  mid  al- 
though a  sudden  consumption,  lon-efiirlioii,  or  at 
knist  piorcing,  of  the  ubjuct  strkkeu,  is  tlie  UHirc 
n^xvjX  pheuomeuon,  yet  Uie  works  of  uiau,  forests, 
and  eveu  beds  of  coal,  m*e  somcthnus  set  ou  fiiv  by 
Uie  electric  flash. 

3.  Tlte  most  remaikable,  active,  and  \iolcut  local 
sources  of  fire  on  the  hirgc  scsde  of  nature  are,  liow- 
ever,  those  va.st  magazines  of  cheinii'al  action — yoU 
canoes.  At  what  period  man  first  beeanie  acquainted 
with  the  oulbrcjiks  of  these  tremendous  hiburatorie,'* 
of  nature,  or  huwueaily  he  at  first  approaiHied  them, 
we  do  not  know;  we  have,  however,  accounts  of 
eruplious  which  date  from  a  very  remote  auliipnly  ; 
and,  according  to  some  thoorists,  tliese  reservoirs  of 
Central  fiie  arc  coeval  with  the  present  formation  of 
our  planet — the  ejuth  being,  in  fact,  acconUng  to 
Whistou,  an  extinct  comet,  llie  crust  of  wliicli  has 
cooled  down  to  its  present  temperature,  while  the 
core  is  still  in  a  state  of  fusion.  Almi  to  this  notion, 
is  the  theory  of  that  ckuss  of  geoh>giHts  called  the 
Phitonists,  who  contend  th<it  the  gi'eator  dislocations 
of  tJie  viuioua  sti-ata  of  which,  so  far  as  mo  know,  tlie 
earth  is  composed,  and  the  various  combinations  into 
which  these  have  obviously  entered  witli  each  other, 
are  attributable  to  igneous  action,  in  opposition  to 
the  Ncpliiuists,  or  disciples  of  Wenier,  wlio  pretend 
that  water  has  been  tlie  priiicipiU  agent  in  the  pro- 
duction of  those  phenomena  which  it  is  in  the  pro- 
vince of  the  geologist  to  investigate  and  classify)'.  To 
say  nolliing  of  those  scientific  contrivances  by  jucaim 
of  wliich  Modern  Chemistry  has  fiu'uislied  the  world 
with  so  many  sources  ii'om  uhith  ftre  may  be  derived. 
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it  is  well  knoflni  lliat  siilpliureous  or  bitiuiunoiis  ex- 
halations, or  what  may  be  called  **  fountains  of  fire," 
exist  in  vimims  pai'ts  of  the  Tvurlcl;  luid  allliuugh  the 
matter  of  these  gaseous  rents  is  more  frequently  in- 
Haiued  by  art,  yet  there  seems  no  reason  to  donbt 
hut  that  they  may  have  been  occasionally  lighted  hy 
a  concurrence  of  natuiul  causes,  and  even  havt.'  offered 
(o  man  some  of  the  earliest  opportunities  for  ti'aiisfer- 
iTng  ignition  to  a  more  substantial  pabulum  ;  as  well 
as  alTorded  those  flames,  at  wliioh  was  very  early 
lighted  the  torch  of  superstition. 

4.  As,  however,  wo  iiiul  lliat  the  process  of  pro- 
curing fire  by  many  savage  nations  at  tlus  day  is  by 
nibbing  two  pieces  of  dry  wood  together  until  they 
inflame  by  the  friction,  so  we  may  presiune  tlcit  this 
would  be  the  original  method  resorted  to  for  the  arti- 
ficial procuration  of  fire  in  the  first  yges  nf  the  world. 
Tliis  effect,  indeed,  if  we  may  believe  ancient  authors, 
lia-s  sometimes  been  produced  hy  the  operation  of 
natural  causes,  and  that  too  on  a  large  scale  :  for  they 
tell  us  of  the  conflagration  of  forests  by  the  violent 
nd)Inng  together  of  the  tall  tninks  of  resbious  trees 
dming  strong  winds.*  Tlie  quaint  old  French  poet, 
Du  BartUiS,  who  found  a  most  doggeiel  English 
Iranslattn"  in  Josliua  Sylvester,  at  tlie  beginning 
of  the  reign  of  James  I.,  has,  in  his  "  Devine  Weeks 
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nnil  "Works,"  a  curious  passage  describing  "  hon-  the 
Jirsf.  man  Ivvfttied  Jire,  far  the  use  of  himself  and  his 
poUvrify.'*  Tlie  passage  is  prolix ;  bul.  the  fancy 
which  represents  Adiun  aud  Eve  as  approaching  so 
iieai-ly  the  iuveuliou  of  the  tiuder-hox,  has  tliroira  aii 
ail'  of  singularity  over  tlie  story,  snflicicnt  to  repay  its 
pcnisal.  Our  fii'st  Parents  Jtaviug  been  cast  out  of 
Pai*adise,  had,  according  to  the  poct»  made  them- 
selves a  dwelling ; — 

"  Yet  fire  Uiey  lack't ;  but  lo^  tlic  windes  that  wliistle 
Amid  the  grouc^,  so  oft  tho  Lniirell  iiistic 
Aguiust  ibe  Mulbeiy,  that  their  angry  claps 
Do  kindle  tire  that  bums  the  neighbour  cops. 

^\Tieo  AJtiru  saw  a  riiddv  vapour  rise 
In  gluwiug  streams  ;  astmid  with  fcnr  he  flycs, 
Ic  follows  him,  nilil  a  naked  ploin 
The  greedv  fury  of  the  flainc  restrain  : 
Then  hack  he  tnma,  und  comming  soiiiwhat  ni^Ticr 
The  kimlled  shrubs,  perceiving  that  l3ic  fire 
Dries  his  dank  cloaihes,  his  colour  doth  refresh. 
And  uubcimms  his  siiicws  oud  his  Jlesh  ; 
By  th*  vnbuml  end  a  good  l>ip  brand  he  takes. 
And  lying  home  a  fire  he  ijuickly  makes. 
And  still  maintjiins  it  till  ihe  starry  twins' 
Celestial  breath  another  fire  begins. 

iiut  Winter  being  comm  agitin  it  griev'd  liiuT. 
T'  liavtf  lost  so  fondly  what  so  much  reliev'd.  him, 
Trj-ing  a  thoinand  ways,  sith  uow  no  more 
The  iustliiig  trees  lijs  domage  would  restore. 

While,  elsewhere  musing,  one  day  he  sat  doTi*n 
Vpon  a  stfiqj  rock's  craggy  forked  crovm, 
A  foaming  beast  come  toward  him  he  spies, 
Within  whose  head  stood  hiiming  cools  for  eyes  : 
Tlien  siiddaiiily  with  boisterous  anxi  lie  throwes 
A  knobhie  tlint  thai  hiimmelh  as  it  goes ; 
Henct;  Elica  the  beo^t,  th'  il-aimcd  Hint-iibal't  gromidiJig 
Against  the  rock,  and  on  it  oft  rebounding, 
Shivrrs  to  cinders,  whence  there  issued 
Smalt  sparks  of  lire  no  sooner  bom  than  dead. 
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This  liiijn))'  cIkuicc  iiiiuic  Adam  leap  for  glee. 
Ami  t|uickl_v  uaLliug  his  cold  conipanle, 
III  liis  left  hand  a  shiniiig  fiiiii.  he  locks. 
Which  with  auuiher  in  Ms  right  ha  knoclis 
So  vp  and  dowtij  that  front  the  coldest  stone 
Al  every  sLroak  aiiiall  fiery  sparkles  shone. 
TJieii  with  the  Jry  leaves  of  a  withered  bay 
The  wliich  together  bandsouiely  tliey  lay. 
They  l«ke  the  fsdHiig  fire,  lAhii^h  lilte  a  sun 
Shitics  cker  and  smouklL-ss  iu  the  laaf  begun. 
Eve,  kneeling  down,  with  htind  her  head  snBtainiug, 
And  on  ihc  low  groiuid  with  her  elbow  leaning, 
Blowea  with  her  month  :  and  with  her  gentle  blowing 
Stirs  Hp  the  heat,  that  from  lie  dark  leavta  glowing, 
Kindles  the^  reed,  and  then  tliat  hoUow  kix 
First  fires  the  small,  and  they  the  greater  sticks." 


Tlie  accounts  giTcn  by  Cook  aud  other  circmu- 
na^igatorsj  of  tlie  method  piuctised  by  llio  Soutli  8ca 
Islaiiders  for  obtaining  fire  by  fiiclloii,  have  been 
abtiudantly  verified  by  recent  voyagers.  Tlie  follow- 
iug  GKceKtUngly  intelligible  description  of  the  pro- 
cess as  practised  at  Taliitc,  is  from  the  "  Journal  of 
Voyages  and  Travels  by  the  Rev.  Daniel  Tyerman 
and  Gcorgti  Beunet,  Esrj.  in  tbo  South  Sea  Islands, 
&c."  compiled  by  Mi*.  Montgomery.  "  We  had 
an  opportiuiity/'  say  tlie  JoiirnaliHts,  ^'  of  observing 
tlie  .>^imple  imd  iiio'eniuus  process  by  whicli  the  island- 
ers obtain  fuv.  A  man  took  a  piece  of  drj  piiraii 
wood,  twelve  inchoM  lung",  and  two  tliick.  With 
another  stick  of  the  aiuiiu  ti'ee,  sliaiijeued  to  a  point, 
and  lield  with  both  his  hantls,  at  an  angle  of  about 
45^^,  he  nibl>etl  the  ftniner  gently,  as  it  lay  nn  the 
ground,  till  ho  had  scratched  a  groove  in  it  sevei-al 
inches  long.  Tlicn  continuing  the  same  ojvcintiou, 
hilt  piTssing  the  point  harder  npon  tlie  lo\vor  piece, 
and  incrctising  the  velocity  of  the  motion,  wmic  Inown 
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I  dust  was  i*ooii  i'oraicd  williiiitlic  groove,  and  culleclt'd 
at  one  end.  In  a  few  Nccouds  smoke  was  appareut, 
and  the  dust  was  Ignited.  ITic  spark  was  tlieu  uu- 
mediatt'ly  conveyed  into  a  finger-liolc  opened  in  a 
bantlJuI  of  dry  grass.  The  man  hlew  npou  it,  and 
waving  the  lull  in  the  air,  the  grass  was  quickly  iu  a 
flaiue.  The  wliole  cxpeiTnient  tlid  not  occupy  mure 
thau  two  minutes."* 

Various  as  are  the  sources  from  wMcli  tire  may  be 
ohtained,  the  purposes  to  which  it  has  Iieen  ajiplied 
arc  iucouceivaltly  moi*e  diversified.  To  enumerate 
all  these  purposes  would  be  impossible  :  it  may,  how- 
.ever,  be  interesting  to  mention  the  heads,  to  one  or 
other  of  wliich  most  of  the  objects  in  lighdug  up 
.urtiiidiU  tires  may  be  referred  : — 

I,  In  connexion  with  Religion : 

n.  For  culiniuy  purposes  : 

III.  For  promoting  personal  tomfort  by  means 
of  wannth  ;  luid 

TV.  For  the  various  operations  of  Mctallmgy 
and  the  Ails. 

I.  Uudei  the  first  of  these  heads  we  ai-e  called 
'upon  to  notice  tite  application  of  fire  for  a  pm-posc 
infinitely  tliffereiit  from  the  Ibrec  lliat  follow,  and 
also  to  recognise  a  derivation  of  the  element  not  iu 
the  slightest  degree  referable  lo  any  of  the  before- 
mentioned  sources  ; — wo  allude  to  the  consimung  of 
tlie  animal  sacrifices  under  the  Patriaichal  and  Mo- 
anic  int+titwtions  of  the  Old  Testament,  by  "  fire  li'om 


Other  autlurrilicii  dMcriho  Uio  plan  as  consisLiag  in  giving  &  rapJd  mn* 
lion  Ui  tt  polulod  sLick,  in  Ihn  iniiuDC]]'  of  a  vcrtLuoi  spinille;  hy  nHlhcr 
snc-thchl,  Ikiwi'vlt,  dois  it  uppt'iir  itml  Etiivpcaos  liavfi   bcva  able  Lu  nSvtl 
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heaven."  It  is  probable  that  the  fire  wliiclt  was  kept 
buruiug  on  the  altars  in  the  Temple  at  Jerusalem  wa» 
80  derived,*  a*  tlic  element  visibly  descentled  jmd 
coBsiuued  tlic  sncriiice  when  tlie  Lord  made  a 
coveuant  witli  Abraliam,  when  Aroses  dedicated  tiie 
Tabernacle,  and  when  Solomon  dedicated  the  Temple : 
it  was  always  considered  sacred,  and  tlie  olleriug  witli 
"sti'ange  fire"  was  cou»idered  an  abomination  in  the 
sight  of  Jehovah.  Besides  its  important  application 
as  an  auxiliary  in  the  Hebrew  sacriliture,  fii-e  became 
an  object  of  actual  worship  ft-ith  several  Geutile  ua^ 
tions  in  the  East.  The  Chaldeans  accounted  it  a 
divinity ;  and  in  the  pro\ince  of  Babylon  tliere  was 
a  city  called  Ur,  or  of  fire,  consecrated  to  this  usage. 
The  Persians  also  adored  God  under  the  similitude 
of  fire,  because  it  is  fire  that  gives  motion  to  every 
thing-  in  Nature  :  they  had  temples  called  Pyj-oea,  or 
fire  temples,  set  apai-t  for  the  preservation  of  the 
sacred  element.  The  priests  among  the  Persian  fu-c- 
worshippers  arc  called  Ghebers,  and  a  splemlid  chap- 
ter is  devoted  to  the  subject  of  their  mysteiies  in 
Moore's  exquisite  poem  of  "  Lalla  Rookh."  They 
ai'e  said  to  have  iires  at  present  subsisting  among 
them  tliat  have  been  bm-ning  several  thou.san  J  yeaxs.f 
In  Old  Rome^  fire  was  worsliipped  in  houom-  of  the 
goddess  Vesta,  and  virgins  called  vestals  were  ap- 

•  CaihaUo  writers-  toU  as,  that  iiD  Good  FriiUy  an  tntcnlictjon  rnaucil  in 
lUo  R'ljuiisb  CbuTcli,  lULil  all  lliu  &ks  wore  (vtolly  oxtingnishsil,  CumV' 
quonlly,  it  wiis  usual  to  proriJa  cTmrconl  on  Easier  uvc,  fur  rpnciiing  the 
fires  OB  fluslor  lUyj  when,  hnwovcr,  ihi'j-  \wtv  kindled  nguiu,  it  "fia  dona 
I37  elani'en.tial  fire  iiroJiKml  by  flint  and  stetil,  untl  not  tiam  uuhalloncd  era* 
bers.    From  tliis  fire,  (he  Pnichal-laper  was  also  lighloi), 

■f-  So  sup<?rslilioiisly  i5o  tlic  Parsces  rpgii.nl  llio  -elemenl  of  fire,  tUal  if  n 
conflagralioti  breaks  out,  instead  of  entieavoa.rin^  (■>  quonoh  it  witli  wuti^r, 
lliey  [luU  dawn  thci  liuusos  liftlrtr  tn  bs  consumocL,  that  fhi-  fii-o  inny  go  out 
tot  want  of  combualiblfi  n)a(t»  to  feed  it.  In  QkIh  U'Tn\An  thi^j'  lit^f  fiics 
tit  tho  moHt  msUf  woods  ooiuiafttly  burning. 
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jminted  to  keep  it  up.  Other  naliims,*  as  tlie  Gaiils, 
and  some  of  the  aboriginal  Ameiicau  tiibes,  paiJ 
veneratioii  to  fire. 

II.  Tlie  earliest  application  of  tire  for  civii  or  do- 
mestic iises,  would  undoubtc*lly  be  in  the  cooking  of 
victuals :  for  no  nation  Las  liithcrto  been  discovered 
iu  such  a  state  of  barbarism  as  to  be  unacquainted 
wiili  the  arts  of  procuring  and  tlie  ctilinaiy  applica- 
tion of  fire.  Man,  indeed,  among  many  other  whim- 
sical deftnitions  of  the  genus  Homo,  has  been  called 
"  a  fLTe-maJdug;  animal,"  because  it  has  been  asserted 
that  he  of  all  creattures  iw  capable  of  procuruig,  keep- 
ing up,  and  luming  to  account  factitious  combustion. 
Although  lighting  fires  and  wa\ing  brands  are  among 
the  meaus  adopted  to  frighten  away  n-ild  beasts  from 
the  presence  of  man,  many  of  tiie  iixfcrior  animals 
arc  known  to  he  exceedingly  fond  of  artificial 
waiiuth  ;  but  they  have  no  instincts  conformal)le  to 
the  means  of  prociuiug  it  for  themselves.  Even 
apes,  the  most  sagacious  imitators  of  the  actions  of 
man,  foud  as  they  generiilly  are  of  basking  near  a 
fire,  appear  to  have  no  instinct  wluch  k'ads  tliem  to 
i-ake  together  tlie  embta-s,  or  add  more  fuel  to  prevent 
it  from  expiring.  Tliis  may  be  regai'ded  as  an  obvi- 
ously %visc  arrangement  of  Providence  ;  for  had  tliiit 
mischievous  disposition  ivluch  so  cojnmouly  chaiuc- 


*  Among  Iho  Eiiid<xi»,  a,  grent  number  of  mj'stiotl  ccramaiiSrs  anil  Invo- 
CAUons  ore  n>fi>rrL-d  lo  i'nmki  as  tin:!  irgciit  of  Svra.  Tbia  firc'lcLtiij  is,  hntr- 
eter,  tuoro  commonly  worshipped  midfir  llie  nmno  nj'.^gni;  uuJ  thu  fuiiiiw. 
iiifEfiuinoriling  to  l^o  iusttmdous  of  fllpuu,  la  *nc  ofihe  common  tlruhuihii- 
cal  Invocaliunfl  of  thai  deiiy :— "  Fire!  Sovcn  are  thy  fuels;  sevrn  lliy 
to[i|j[\ics;  KevMi  Uiy  holy  s/igts  ;  seven  thy  Ix-lovod  abctlcs ;  Bcvon  wayn  ilo 
xeiiiu  BatiiiitiOK  wor>bip  itigoi  Lliy  boutops  arc  seven;  niiiy  tliin  obUli^u  lo 
rlTicnirlrius !"  An  oxpliuititiun  uf  lliiii  myi'li'noiiB  pii.s>ia.|jt<  h^n  bi-L^m  (iiii-ii  hy 
Mr.  L'olcbnitikc,  in  bin  flsnav  uii  ihe  Uuligioiis  Ctrfimiiiiuii  of  the  Uindooa, 
in  the  KTCntll  roltuni^  <iC  line  "  Aslntig  lUisciu'clies." 
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terises  llie  Simitt  species,  been  exleuJed  to  a  food- 
Hess  for  playing  ^vith  i^iiled  matters,  the  conse- 
^jueiices  iiiig-Iil  have  been  di-sastrous  indeed ;  foi* 
what  mediUej'Oine  moiikey  wuiild  uot  have  bccu  lia- 
ble, could  he  have  picked  up  a  lighted  bmnd,  to 
!iave  become  the  Erostratiis  of  Iiis  ohti  particular 
forest !  * 

111.  The  use  of  fire  for  the  purpose  of  promotiug 
persuual  comfort,  by  niisiug  the  temperature  of  some 
portion  of  the  suiToundiug  atmosphere,  allhoiigh  co- 
extensive with  its  application  to  the  cooking  of  ^ic- 
tualn  in  our  own  and  several  other  countries,  is  never- 
theless by  no  means  of  so  common  oecuneuce  in 
tropiciil  and  other  -warm  climales.  In  Northern 
Evu"ope,  Asia,  and  America,  the  Muouut  of  fuel  con- 
sumed for  this  purpose  alone  is  prodigious  j  and,  cer- 
tainly, no  where  more  tlian  in  England,  is  the  luxnry 
of  wliat  jire  called  "good  fires"  earned  to  an  extent 
wliicli,  independently  of  other  considerations,  renders 
the  subject  tliscussed  in  the  following  pages  one  of 
paramount  importance  iu  a  commercial,  as  well  as 
physical,  pohit  of  view.  E\ery  dwelliaig-liouse  in 
the  kingdom,  however  small  or  poor — and,  it  may 
be  added,  nearly  every  temple  of  reUgion,  as  well  as 
every  shop,  mill,  and  manulactoiy — each  lias  its  ap- 
propriate appaitilus  for  keeping  np  internal  waiinth, 
and  is  for  the  most  part  thus  liuked  to  tlie  importance 
of  the  coal  trade.     It  modifies,  indeed,  but  does  not 


■  It  has  indood  been  etAi,  (hat  itiu  toll  moulEe.vK  of  Borneo  and  Suinalra 
iiot  uiiiy  lit^  domi  ti~i|h  pleasure  round  uuy  aci^idmiLnl  flru  iu  tliuir  woods, 
"  but,'"  it  is  sddeiJ,  "  Hi«y  are  arrLvtil  to  tliut  ilisgrpe  of  rBiinnn,  th:iL  kuoK' 
lft]](it  of  eniuiatiuii,  llint  Ihf.y  thrust  into  tJii;  reinaittiDj,'  tiro  tlii'  liAlf.lituat 
tndfl  of  lliu  brandies,  to  prc«(rul  its  yoing  i>ul."  The  rLitdiij  nl'  thin  tuct, 
t»i)acitd]y  fi^  f  {inneelcd  ivilti  "  llial  ImoBletlgt  of  cttiisalion"  wJuch  io  juit 
men titi (It'll,  Oippcus  mere  Uiau  dotibli'iiU 
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ilfatroy»  the  iiniioiiaiice  of  tliis  connection,  whether 
ihc  modem  modes  adopted  lor  licatiiig-  be  regai'ded 
as  consisting  of  any  of  the  innimicraWe  varieties  ol" 
stoves,  liot-uix'  vessels,  steam  macliines,  or  the  more 
recent  contrivances  for  warming;  apartments  hy  means 
of  pipes  circulating  water  in  a  state  of  ebullition — all 
are  dependent  upon  the  combustiou  of  more  or  less 
of  ignited  matter  in  the  state  of  fuel. 

rV.  Tlie  most  important  application  of  fire,  liow- 
ever,  is  in  the  smelting  of  ores,  tlie  working^  of  me- 
tals, and  the  caiTjing  fonvaixL*  those  chemical  opera- 
tions on  a  large  scale,  for  wliich  Great  Britain  and 
several  other  conutiies  are  so  celebrated,  Tlie  know- 
ledge of  the  effect  of  heat  in  separating  metallic  par- 
ticles trom  the  earthy  or  other  masses  in  flhieh  Ihey 
might  be  fonud  embedded,  is  of  the  liighest  autitiiuty ; 
and  from  the  days  of  Tubal  Ciiin,  "  the  first  instruc- 
tor of  all  artificers  in  iron  and  brass,"  to  the  present 
time,  mankind  Iiave  attached  increasing  importance 
to  metallm:gic  operations,  and  to  the  arts  depending 
tliereupon.  And,  not  only  firom  tlie  records  of  tho 
earliest  ages,  but  from  almost  every  section  of  the 
globe  inhabited  hy  man,  whether  in  a  savage  or  a 
ci\Tlized  slate,  we  derive  fresli  materials  for  evidence 
in  illusti-atiou  of  t]ie  dominion  wMch  hnman  industry 
and  ingemiity  have  souglit  to  estalilish  over  the  mi- 
jieral  kingdom  by  tlie  agency  of  fii'e.  Some  parti- 
culars relative  lo  the  (blferent  substances  used  as 
fuel,  may  appropriately  close  tins  Chapter. 

Of  the  agents  of  combustion,  as  defined  by  the 
strict  nomenclatnrc  of  Modera  Chemistry,  it  is  not 
new^ssarv,  in  lliis  place,  to  take  farther  notice  than 
briefly  to  remark  that  some  of  these  font  substances— 
oxygen,  chlorine,  broinine,  and  iodine — being,  almost 
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ill  every  case,  one  of  tlie  two  bodies  by  tlie  combina- 
tion of  wbich  combustiim  is  produced,  aud  tbe  olbnr 
matters  witb  which  they  severally  combine  being  fiir 
more  numerous,  Uie  fowr  just  mentioned  are  lUstin- 
guished,  relatively  to  the  phcuomeua  of  eumbustiou, 
by  the  name  supparters  of  cmnhtislion ;  wlule  the 
otlier  body  forumif^  tlie  combination  with  them,  wliat- 
ever  it  may  be,  is  called  a  comhiisttbte.*^  « 

V .  Reverting  to  less  scientific  pliraseoloprT'  ^^  ^^y  ^^ 
remarked,  that,  whatever  substance  is  eitlier  ca])a1>le 
of  being-  inflamed,  or  of  remaining  in  a  state  of  iu- 
candcscence,  may  come,  in  a  certain  sense,  under 
tbe  denomination  of  fuel.  Hence,  certain  liquids,  as 
alcohol,  oil,  &c.,  with  all  resinous,  bituminous,  and 
fatty  matters  on  the  ouc  hand  j  and  on  the  other, 
scleral  fossil  pi-oductiona,  with  tlie  intermediate  vari- 
eties of  stnicturcj  and  ligneous  bodies  in  general,  may 
be  at  once  rcfeiTcd  to,  as  comprising  tbe  classes  of 
bodies  commonly  used  as  supporters  of  combustion. 
Inflammable  fluids,  in  any  place,  ai'C  more  rarely 
nscd  for  the  production  of  heat  than  of  light;  ami  in 
lliis  countiy,  purely  bituminous  products  arc  almost 
as  seldom  applied,  by  themselves,  to  the  pm-poses  of 
firing :  in  some  parts  of  the  world  the  case  is  widely 
different.  Large  quantities  of  naplitha  are  obtained 
on  the  sliores  of  the  Caspian  sea ;  aud  the  iuliabitants 
of  Baku,  one  of  its  ports,  ai'e  supplied  with  no  other 
fuel  than  that  obtained  from  tlic  naphtha  and  petro- 
leum, with  which  tlie  neighbouring  country  is  highly 
fanpregnated.  In  the  island  of  Wetoy,  and  on  the 
peninsula  of  Apclieron,  tliis  substance  is  said  to  be 
very  abimdant,  supplying  immense  quantities  which 

■  Lnnluer's  TrentlM  on  HmI,  p.  333, 
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[»re  eanied  away.*  The  iiiluibiUHits  of  otJier  parts 
lof  llie  wurld,  in  Oie  Ticlnity  of  Asplialtiuu  springs, 
Ihave  recourse  to  the  like  siilistances  for  the  purposes 
'ts  well  of  cooking  as  of  iltniniualiou  ;  fur  wliich  ob- 
jects, also,  tlie  Bpiings  of  natural  gas  ai-c  sometimes 
•  economically  applied. 

Among  some  of  tlie  eastern,  nations,  the  dung  nf 
Uie  camel  and  otlier  herbivorous  animals  is  carefully 
collected  and  <lried  for  fuel.  A  number  of  curious 
particulars  illustrative  of  tliis  fact  as  n^ard.s  the  Jews, 
are  coLlecte<l  byHarmer.f  A  sijiiilai'  practice  formerly 
prevailed  in  some  of  the  midland  couDtics  of  this 
kingdom.^ 

Animal  matter  is  sometimes,  tliougli  rarely,  used 
as  fiiel.  The  Arabs,  however,  who  dwell  in  that  part 
of  their  couutiy  bordering  on  Egj-pt,  must  he  re- 
garded a£  forming  in  some  degree  an  exception  to 
the  remark  ;  for  they  di-aw  no  inconsiderable  poilion 
of  the  fuel  ivith  wjiich  they  cook  their  victuals  fi-om 
the  exliaustless  miumny-pits,  so  often  described  by 
ti-avellers.  Tlie  exti'emely  dry  state  of  the  bodies, 
ami  the  iuilammable  uatiu-e  of  the  matters  with  which 
they  have  appai'eutly  been  satm-ated,  duriug  the  pro- 
cess of  embabuiug,  render  thcra  exceedingly  conve- 
nient for  the  above  pm*pose.  We  have  a  still  more 
striking  instance :  wood  was  formerly  so  .ecaixe  at 
Buenos  Ayres,  and  cattle  so  plentiful,  that  sheep  were 


■f  EdlD.  Phil  Jourtut],  vol.  V. 

It  is  fram  Uio  sooi  coUociod  Joriog  tbo  combuatlou  ot  thia  fuel  that  tlio 
iona  procure  tal-aramifmac,  by  uiiniilu  sublimatioil. 
.  Thfi  droppiu^  of  the  cows  ircrc  ci>11<m;[(m1  liirlu  lieajis,  tmA  beiileii  inlo  n 
nUM  with  water :  then  preised  hy  the  feet  into  niouUU  like  bi-k-ks,  bj  tvga- 
lor  iworouloiuil  pcMons,  cnllcil  clutteis  (cloddtrs) ;  tliin  Hrh-A  inthcsuTi, 
and  MMkrd  lilcc  pcnt^  and  a  dry  MATcb  tor  ttic  clal-hai'vcat  vm  conaldered 
Oft  Tory  defliratle.— /oumoi  V" "  ^a^itniUtl. 
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actually  driven  into  tlif  (unificcs  of  lime-kilns,  in 
order  to  answer  the  purposes  of  fuel.  T\\\n  fact  could 
hardly  have  been  mentioned  as  creJiliU%  Iiowever 
undoubted,  if  a  decree  of  the  King  of  Spain,  prolii- 
biting-  tliis  barbarous  custom,  were  not  still  preserved 
in  tlic  arcluves  of  Buenos  Aji'ca. 

Tlic  inbabitauts  of  the  sea-coasts,  who  happen  to 
be  remote  fmm  better  fuel,  or  too  poor  to  nbtam  it, 
collect  sea-weed  (Fucus  i-eslculosus,  Lhm.)  and  such 
like  stiitr  for  filing — an  inililTerent  enong^h  mateiial 
for  the  jmrj^jose,  as  may  readily  be  supposed.  In  the 
Noiman  Isles,  sea-weed  is  assiduou.«]y  galliercd  fay 
tlie  inhabitants,  !)oth  for  fiiel  and  manm-e  :  it  is  called 
in  French  varechf  and  in  llie  Jersey  dialect  "  vraic."* 

Tlie  moat  convenient,  and  happily  the  most  abnn- 
daut,  kinds  of  fuel  Imown  in  this  and  most  civilised 
countries,  are  peat,  dried  wood,  charcoal,  and  fossil 
coal,  either  in  the  state  in  which  it  is  raised  from  the 
mine,  or  in  the  condition  of  coke.  The  liistory  of 
peat,  as  immediately  coming  within  the  design  of 
the  present  work,  will  form  the  subject  of  the  nest 
Chapter ;  while  wood  fuel  will  be  subsequently  ad- 
verted  to,  in  connection  ivith  those  vicissitudes  t« 
which  the  iron  and  olher  trades  in  this  country  were 
exposed,  during  their  transition  from  a  dependence 
upon  oui  decaying  forests,  to  those  ineshanstible 
depositories  of  coal,  descriptions  of  the  history,  work- 
ing, and  comineixial  importance  of  wliich  can  scai'cely 
fail  to  impart  a  lively  interest  to  the  ensuing  pages. 


"  The  Ecason  of  collecllng  this  subsUluto  for  coal  and  firewood  is  maJu  ii 
wMon  of  iiiiirriEoent  iu  Jersey  ;  tdo  tiniea  i>f  vraicking  ara  appoiiit<!d  1it  ihr^ 
island  kfjislnlure,  and  then  luull.iliiilKs  i-f  farts,  horsca,  boiUs,  mid  Traickcrs 
cover  ihr  luncli,  the  rucks,  imJ  tilt  wnltr.— /jij^iaV  "  Clminid  htiitnl'^*  vol.i. 
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Tttterestinff  c/uirucier  of  Geologhal  Science — E.iterU 

of  knowledge  required  for  sitcccssfnl  iim':itif/(ifion — 
Caiitrm'ernk's  and  eonjUclin'/  themics — Important 
conuearioH  between  Gfoloffy  and  Il^vehtion — Ques- 
tion of  prot/ressirc  devclitpomntl  of  Species — Hni- 
tott  and  Werner — Snhlerruncan  tempera  lure — Pa- 
ro.rysmal  and  Catacli^smal  Eras  of  MM.  Beau- 
mont, Brongniart,  and  Ctwier — Jamcsmt's  R^nwrks 
— Mineral  and  Mosuiad  Geolotpes  contrasted — 
Fnirhfdme — Theory  of  Werner — Tabular  view  of 
the  positions  nfiSlrata — FoniiatUmx — Gradation  of 
Fossils  ofiri/cfahk  origin. 

'  X  HE   science   of  Geology,    a  science  .still   in  its 

[infancy,  has  been  pursued  of  late  years  willi  ;ui  ai'dour 

jcommcnsxtrate  to  tlic  importance  of  its  bearings  in 

relation  to  the  physical  stiiiciure  of  the  eailh,  no  less 

tlian  as  developing  a  series  of  phenomena  of  the  most 

striking  and  interesting  character.     Nor  is  the  study 

[of  this  conipreliensivc  subject  at  present  confined  iu  its 

fBcieiitific  attractions  to  divines  and  philosophers  on  the 

[one  hand,  nor  on  (lie  ot]ier  band  is  it  left  fo  miners 

iaud  metalliirgists  alone  to  estimate  its  practical  im- 
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portance.  It  lias  become  esseutial  to  a  liberal  educa- 
tion, that  a  man  kuow  somelhing  of  the  stratiiication 
of  the  globe  upon  which  he  lives,  anJ  to  the  fossil 
and  mineral  riches  of  wliich  he  is  so  largely  indebted. 
Even  under  the  softer  designation  of  an  accom- 
plislunent,  s()me  acquaintance  vn\h  the  priueiples  of 
Geology  is  not  uufrec|aently  actpiii-ed  by  individuals 
of  both  sexes  as  a  source  of  elegant  intellectual  re- 
creation. Fonnerly,  indeed,  the  few  learned  men 
who  paid  attention  to  this  science,  if  science  it  could 
tlicn  he  called,  did  so,  eitlier  as  the  devisers  and  de- 
fenders of  capricious  theories,  or  as  the  cliampiouis  or| 
opponents  of  revelation,  just  as  tliose  theories  were 
considered  favouitihle  or  inimical  to  the  Mosaic  ac- 
counts of  the  Creation  and  the  Deluge.  To  these 
learned  controversies  it  is  unnecessary  farther  to 
allude,  as  the  present  remarks  are  Intended  merely 
to  introduce  such  a  brief  glimpse  of  geological  doc- 
trines as  may  enable  the  genei*al  reader,  in  some 
degree,  to  understand  the  relative  position  of  the  beds 
of  muieral  coal  among  those  mmicTOUs  aaid  diversified 
sti-ata,  with  which  the  investigations  of  ai't  and  science 
have  made  ns  acquainted. 

Tlie  study  of  Geology  in  the  extended  sense,  and  as 
the  subject  is  treated  hy  recent  writers,  such  as  De  la 
Beche  and  Lyell,  particularly  the  latter,  whose  volu- 
minous work  is  extremely  interesting,- — requires  a 
comprehensive  knowledge  o^  geography,  meteorology, 
anatomy,  conchotogy,  botany,  ajid  natiu'al  philosophy 
in  general.  For  it  is  only  to  persons  somewliat  con- 
versant with  tlie  manner  in  which  these  and  mmieroua 
other  brandies  of  physical  investigation  are  made  to 
bear  upon  the  modes  of  acconntuig  for  i-arious  phe- 
nomena, discoverable  in  the  present  and  recorded  of 
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past  states  of  the  earlirs  crust,  that  tlie  interest  of  tlie 
science  can  he  reudcied  greatly  apparent.  Tlie  ele- 
vation of  mountain-niiisses,  llic  formation  of  valleys, 
tlie  recession  or  eiK^roafluuent  of  the  sea,  ilie  pheno- 
mena of  rivers  ami  lakes,  the  activity  of  volcanoea, 
thermal  spring's,  and  the  operation  of  nmnerous  other 
causes,  g^ve  rise  to  speculations  which  call  forth  the 
most  ample  resources  of  knowledge  for  tlieir  support, 
elucidation,  or  correction. 

In  the  develnpement  of  phenomena  consequent  on 
these  enquiries,  it  is  certainly  not  surprising  tliat  the 
reverers  of  the  most  ancient  and  authentic  historical 
document  in  the  world,  should  at  all  times  have  felt 
sensihly  alive  to  whatever  was  put  forth  as  endence 
on  tliis  suhject,  whether  appearing  to  confirm  or  to 
oppose  the  saci'ed  cosmogony  of  the  Book  of  Genesis. 
It  must  be  admitted,  however,  tiiat  the  advocates  of 
the  integrity  of  the  sacred  record  have  sometimes 
committed  themselves  and  theii*  righteous  cause,  by 
the  exercise  of  a  zeal  not  according  to  knowledge. 
Their  error,  to  speak  of  it  comprehensively,  has  been 
twofold  :  in  the  first  place,  they  have  hastily  confided 
the  sustentation  of  the  credit  of  the  Mosaic  account 
to  one  plausible  hypothesis  or  another,  and  these  fail- 
ing, hy  the  discovery  that  their  foundations  were  not 
laid  in  physical  facts,  the  enemies  of  revelation  have 
assumed,  still  more  nnwan-antably,  that  tlie  whole 
fabric  of  Divine  Truth  must  he  one  of  equal  instabi- 
lity :  in  the  second  place,  tliey  have  too  often  spoken 
and  written  as  if,  admitting  the  insiplrcd  authenticity 
of  a  passage,  we  are  compelled  to  adopt  as  infallible 
its  conunonly  received  interpretation.  This  is,  con- 
fessedly, a  delicate  point,  and  one  in  all  disquiisitions 
connected  with  wliicli  too  gi-eat  a  degree  of  precaution 
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cannot  bo  cxcrcisiHl ;  but  il  muMt  be  exercised  on  On 
part  of  tlm  ilivinc  as  well  as  the  geologist ;  for,  wbU( 
the  latter  produces  facts,  njipiU'L'iilly  iii  en  orwhelminj 
abuuJuuce,  to  shew  tluit  corl;iiu  notions  long  enter- 
tained may  possilily  be  uiifoimded,  and  submits  tliat 
the  advocates  uf  revelation  act  urniiwely  in  forcinf^ 
iiitt'ii>rctatioua  at  vai'iaiice  uilli  phenomena, — the 
fonncr  has  no  right  to  place  an  issue  of  so  luiicb  im- 
portance to  mankind  as  the  credibility  of  the  Bible 
Hi-slory,  on  tlie  very  dangerous  prcftiunption  that  no 
scheme  of  explanation,  no  method  of  reconciling 
seeming  discrepancies,  surpassing  his  own,  can  ever 
be  attained  1o. 

Let  it  not  be  supposed  for  a  moment,  from  wliat  is 
here  said,  tliat  it  is  intended  to  undervalue  the  labours 
of  those  who  have  sought  to  reconcile  the  modem 
discoveries  in  Geologj'  with  the  conmionly  received 
interjn-etations  of  the  Mosaic  accounts  of  the  creation 
and  the  deluge ;  much  less  to  tlu'ow  any  slight  on 
the  successful  efforts  of  those  who  have  shewn  what 
may  he  accomplished  in  tins  way ;  nor,  least  of  all, 
let  it  be  imagined  that  any  apprehension  is  enter- 
tained, as  if  tlie  testimony  of  physical  phenomena 
can  ever  be  opposed  to  the  spirit  of  divine  revelation. 
A  competent  autliority  lias  declared,  that  "  tlic  facta 
developed  by  Geology  are  consistent  with  the  accounts 
of  the  creation  and  dehige,  a.s  recorded  in  the  Mosaic 
wiitinga."  *  It  is  against  tliat  presumptive  piinciple 
wliich  stiives  to  make  theology  and  physics,  studies 
essentially  distinct,  the  veliiclos  of  perpetual  reprisal, 
that  tlie  present  caution  is  directed. 

A  passing  allusion  to  the  systems  of  Hutton  and 

•  UucMand'a  ViniUciie  Oeologiote. 
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Weruer,  usually  recognised  as  tlie  Plutonian  oiitl  Oie 
Neptunian,  from  tlie  piirtimount  iniparfauce  attiiclied 
l>y  tlie  one  to  the  agency  of  fire,  and  by  tlie  other  to 
tliat  of  water,  in  the  fonnalion  of  our  globt%  has  al- 
ready been  made  in  the  preceding  Chapter.  Tlio 
absui'd  lengtlw  to  which  some  of  the  abctlora  of  these 
conflicting  tlieories  liave  occa-sionally  gone,  In  deriv- 
ing plausible  generalizations  from  insulated  <ir  local 
phenomena,  have  tauglit  modern  geologists  a  iL-seful 
lesson  J  and  the  man  would  now  be  thought  insane 
who,  overlooking  the  multitudinous  examples  of  the 
imdoubted  agency  of  both  causes  on  a  large  scale, 
sliould  invoke,  for  the  explanation  of  all  difficulties, 
the  genlna  of  cither  fire  or  water  exclusively.  Many 
of  the  phenomena  of  the  rocky  masses  exhibit  une- 
quivocal traces  of  their  double  origin — ^in  the  one 
case  of  refrigeration  from  igneous  fusion,  and  in  the 
other  of  concretion  from  aqueous  solution.  While 
some  philosophers  have  assumed,  tliat  tlie  central 
nucleus  of  oui"  globe  m  iu  all  probability  ponderable 
matter  in  a  condition  of  amazing  density,  others 
liave  imagined  a  cavity  filled  witli  water;  and  an 
American  speculatist  believed  it  to  be  hollow,  and  even 
accessible  from  the  exticme  nortli.  Whatever  he  the 
matter  occupying  the  "  centre  of  our  sphere,**  it  may 
l)c  presumed  to  exist  in  a  state  of  such  prodifpous 
compression,  as  to  present  conditions  little  if  at  all 
analagous  to  matter  in  any  mode  with  whicli  we  are 
acquainted  with  it. 

The  long-agitiited  question  as  to  Tihether  the  tem- 
perature of  our  planet  increases  towards  the  ceuh"c 
or  not,  has  received  little  illustration  from  facts :  Ihc 
ensertian,  therefore,  that  the  increment  of  temperature 
con-esponds  on  tlic  average  to  about  1''  Fahrenheit  for 
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every  seven  fiitlintus  of  descent,  rcsta  rather  ou  theory 
than  experience.  It  must  hcohvious  thai  thermome- 
trieal  results  obtained  in  mines,  with  the  utmost  pre- 
caution, nxe  very  liable  to  prove  fallacious ; — con- 
ducted, however,  by  skill  auil  experience,  they  may 
become  of  importance.* 

Witli  relLTeuce  to  the  great  outlines  of  two  con- 
flicting gt'ological  tlieoriesj  to  which  more  especial 
attention  lias  been  excited  of  late,  it  may  be  brieBy  I 
observeil,  that  one,  and  that  the  longest  and  most 
generally  entertained,  assmuea  the  creation  of  the 
matter  of  our  globe  lo  have  taken  place  about  six 
tliousand  years  ago  ;  that  iu  six  days,  of  twenly-fotir 
hours  each,f  it  was  not  only  modified  into  teiTene, 
aqueous,  anil  aerial  rehitiuus,  but  also  replenished 
witli  vegetable  and  lujhnal  life ;  subsequontly  to 
which  piimeval  settlement,  it  has  imdergone  one  great 
catastrophe  by  water  ; — and  that  tliis,  along  with  the 

•  For*  aeries  of  iiiUircsting  ei^ppriiiients  of  thisclaaa,  TnaJotv  John  Phil- 
lips, Esq.,  F.G.S.,  in  one  of  (he  liocjiesE  mint-s  in  tile  world,  and  imJei"  TOiy 
faTOiirfi.bla  circutnAlanccB,  vidn  London  anit  ErflabuTnh  Phli.  Joirrn. Dec  1834. 

f  TL»  well-lmciwn  AmerL'au  IVofossur  SilHiniui  bns  put  aqui-alion  wliicb 
is  iuttmdeil  as.  sa  experimattum  rruciA  for  the  iTileq>reliition  adverted  lo. 
"  Supposing,"  says  tJie  Prol'easor,  "  that  tliere  aro  iiiliiibilimtM  «,t  the  poIoB  af 
the  ca.rt.li,  hovr  miial  tliey  untlers'btDd  Llie  days  nf  the  cTeatian !  To  them  & 
day  of  li.gbt  ia  sii  mnjitlia  lous,  and  a  iiigbt  of  darkness  six  monllis  long; 
and  the  day,  made  up  of  nighc  and  day,  emuK  a  yenr;  nttil  it  i»  a  d»>'.  Wo, 
Hcoilad  bj  morning  and  ovoniug.  Suuli  porxou^,  iiii!Ti.'roT<!,  titust  enppgw. 
upon  [lie  liierol  uadyi'BUndiiig  of  the  days  of  oroatloii,  that  ut  Ipasi  sixyt^us 
were  employed  n]niu  iliu  work.  So  also  at  Ihc  piilar-drclcs,  tliero  is  »nory 
yeaj*  one  day — thai  is,  one  I'ontitiutd  i-ision  of  the  sun  for  Iwcnly.foTir  bours 
Rnd  oaE  contiDueil  night  of  twenty -four  hours  i  wliilc  every  where  wilKin 
the  polar-circles,  the  days  and  tlie  nights  resjieclively  «re  for  rix  tnotilhs 
more  than  twenty-four  hours,  esleiidiiig  even,  as  we  advaneo  towards  tb» 
foU)s,  tbrough  thu  time  of  inouy  of  our  duys  and  nights.  How  ore  the  iu- 
haliitaula  of  Iheae  regions  to  uiidoretaud  thii  weoic  of  tlie  crualion,  if  limited 
to  the  litera]  iutFrpretiitiou  of  the  iuspiied  rufoiiil"  Surely  tlio  above  is 
philosophicn]  trilling,  to  designate  it  by  no  hiirsh*ir  a.  lenn.  Uu  llio  Lap- 
luidera  ev«T  n'gard  the  penod  of  ubsonce  of  the  sun  diuing  tlivii'  wjutcr  M 
Iho  ineuiue  vi  tticii  uigbi} 
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lloperalion  of  causes  Htill  going  on,  are  tnifBcicnt  to 
;count  for  all  tlie  phenomena  obsened  in  the  present 
structure  of  llie  eai-th.  Tho  otlier  tlioory,  inferring 
from  the  appearance  and  situation  of  certain  fo^sUised 
organic  reliqiiite,  a  mueli  higher  anllquitv'  as  to  the 

I  origin  of  our  phmet,  aiUnits  the  creation  of  man,  anil 
perhaps  of  the  animals  wiiich  now  sun'ound  liim,* 
at  the  pei-iod  commonly  assigiied,  and  even  recog- 
nises the  great  diluvial  event  announced  in  l!ie  Bible; 
but  it  likewise  assmnes  a  progressive  dcvclopcracnt 

I.of  oi^anised  exiHtence,j'  and  conteiuk  for  a  succession 
I  ■  It  Is  ft  rainarliu,blo  circumatauce,  uul  oae  which  hiu  been  Lnkm  M  cor- 
lobomtJve  or  tlto  lijpoOi^&is  of  ihe  trna«ccRdaiic  aatiquiiy  orcortaiii  i1«]joeI|b 
■vt  ibo  rtWqiiiiB  of  ihBBlniplufit  ijpe*  o/iLnimiil  organii!ulioii,llin.l  llm  i\'inniti» 
4f  huinmi  buiugi  arc  iio  wbcre  ibiiDii  cmlicdduil,  ur^ii  iimong  lh<«  rcllquei  of 
tlif  imirn  |Riri'erl  mnjniuaiia,  iinti)  we  tome  to  Uib  strnL»  of  oonipunilirply 
TtiM'ut  nrigin.  Skclekms  o(  mcu,  more  or  k»s  mulilaUiI,  linvu  been  round 
lu  Ltiu  Wuat  ln<)ic4,  oil  iLo  coajit  at  Giiailnlinupe.  Oiiv  of  tli««o  foMJl  shele* 
tnns  ia  tn  Ihti  British  Museum,  nad  nuotlicr  iu  the  Ufiyol  Cubinirt  at  Paris. 
Till!  antiiiuit.v  of  llieae  remain;  has  given  rida  to  aomp  dlsciiftfitou;  but  tlw 
aMest  gcolo^sts  n^gn  thcin  to  a  mudurn  era.  Tho  ruL'Ji  in  nbich  ihuy  icre 
eDclosed  Is  knmm  to  he  forming  dnily;  it  causi^ts  of  minute  frngmenta  of 

PabcUa  and  conilSr  iucnistud  ^nib  n  cuLuarvgns  cemmit  reseiuUitig  trnvejtin, 
'tad  altoiivltiii!''  not  utilike  tfat'  reJcouglnuicrnie  of  (he  iMclc  cf  Gtbrsliar,  nn 
full  of  Ibe  )>0DP8  of  apesj  Slc.  While  tha  ahfvacn  o(  bumiui  rsmaiDS  in  the 
older  sCtrM  is  mlroillcil,  il  roust  iioL  at  itio  attni^  liiaa  he  ibrgotLcD,  IhaL  tltoiu 

In^giona  wlii-ro  tho  hunwin  fftmily  is  belietcd  to  linre 'wiginivted,  luid  over 
Vbicli  its  ilcnorndojits  first  siircud  ibfroEdlves,  ha^a  bnun  littlo  explored  by 
gcoIogiHts,  This  cirenmisiutice  lias  bean  di^li  tipon  b^  Mr.  L^cll,  n-lio  has 
klRo  wlvcrted  to  tbe  coubiJemtJou  tliii.1,  a»  tht.T«  is  ao  Tumnja  uh^^-  liii;  bouei 
vf  mvn.  sbould,  under  any  ciiuumalRUCcs,  be  less  iinpcrii^haljle  tiinn  tlio&o  of 
qunOnipeds,  wiih  which  they  are  someLim«s  found  widl  prosuiTi^ii  in  ppnly, 
fliiTiiililn,  Emd  other  recent  stutiuaa,  "  we  d'l  not  dcspnii  of  Ibo  di»coifrj(  uf 
KacU  manunii'Qts,  mhoue*ifr  lho*e  regious  whil^il  hav*  been  peopled  by  ntaii 
fmin  tlw  eailiLSI  ag"3)  and  wliii  h  are  ai  tho  same  tirao  tlie  prhieipal  thaalrcs 
of  tolcuiic  actiou,  shall  be  exftiniiHrd  by  iLc  joint  Blrill  of  the  nntiiiunry  and 
Ihr  geologt*!,"^ — Principk-a  <tf  Cfolofftf,  ii.  265. 

+  The  llmory  uf  priigres^T*  perfpftablliiy  has  be*n  most  ingsnioihly  and 

ltdefa.llgs.hlv  cunl«>d  i.)»t  by  tli«  celebratfid  Frvnch  uatiinvlisl  l.ntnnrrk,  in  his 

Snoioppciil  systtm.     lie  remarks,  that  if  wc   exwniiio   tha   wholu  Hfrios  of 

|i3rao«ni  Auimaln,  from  one  cslrvtnity  to  tli«i  other,  vrhnn  thfjy  nrr.  a.rTnnged  in 

Jio  order  of  lUnir  nutuml  rt-lntioiis,  wo  lind  that  wp  may  paas  progn'Hsiwly, 

[or  at  least  with  vi-ry  few  inierruinioi)*,  frcnn  bt'ings  of  iiwri.' »iitiplt  to  those  of 
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mcRUs  ol  wliR-li  the  prumUve 
forms  have  been  oiertlirowii  aiid  eiilouibetl  many 
tltousands  of  yeara  before  the  advent  of  the  first 
Ijunian  piur.  Of  einirse,  tliis  tlieon-  rc([uii-e8  us  to 
concede,  at  least,  that  tlie  first  verses  of  the  Mosaic 
account  must  bear  a  much  looser  interjirclatioii  than 
that  wliich  is  usually  j^vcn  tt)  them  ;  and  it  is  mainly 
to  the  view:;)  taken  as  to  the  impoilauce  or  uon-im- 
portance  of  such  concession,  tliat  we  must  attribute 
the  animus  of  many  uf  the  tliscussions  on  either  side. 
The  question  is  confessedly  important ;  and  even 
Werner  himself,  whose  system  is  now  chieily  recog- 
nised in  Europe,  is  said,  on  the  testimony  of  one  of 
his  disling^iished  disciples,^  to  have  expressed  him- 
self, "  out  of  respect  for  llie  Sacred  Scriptui'es,"  cjiu- 


more  compound  «truGture;  anil  in  proponioa  aa  the  compleiity  of  llieir 
CTgHFiUation  iiiL-rijaiiee,  llio  uimih^r  anil  JJguLty  itC  ihelr  Ijiculties  ini^reiue 
also.     AmuDg  |ilimls  a,  sjiuilui   itpiiroiiiuatioii  lo  a,  gradualtt"!  ECtJ<i  ot  Iwlug 
is  apparenl,     Ilofcrriiig  lo  gaologiunl   plienomeiia,   lie  iissumos  that  ihu  pri- 
meval oceftU  invtstcd  (iiir  planet  culiraly,  long  after  it  Ifpciime  lliti  liubibitioii 
oriiviug  boimgs,  aud  [This  hu  naa  iuL'tinoil  to  asaert  Ihi-  prioril.y  -of  the  lyi»ci 
of  marine  oiuinEils  t3  thoso  of  the  tc-nestiiul,  anil  to  faiic.r,  foi  example,  timl 
the  teatfLCoa  of  the  ocuan  cxistL-d  first,  uDiil  some  of  them,  hy  gradual  evolu- 
tion, woru  "  Improved"  ialo  thoao  iuhtibitiug  tliu  laml.    "Accordingly,  in 
(dufyrmky  lo  thea*  views,  inurt  miitttir  wts  eiippoBod  to  have  itotm  &ret  en- 
dowed nith  lift! ;   uuti],   iu   thit  cLitii'ite  uf  aiges,  scuKalic^n  niu  sliporadilotl  to 
mere  vitalilj  ;  sight,  huuriug,  anil  the  othor  saasoa  were  tiflorwikrila  raquinid; 
aud  tliL-n.  iu^tiucl  and  Llis  menial  iacultii's,   until  (iiiuillvi  by  'Inuo  of  tbo 
tend-pQcy  tif  things   to  proffressice  tmiTuvcnifiil,  tho  irraliaatU  iro*  ilrvolopud 
into  Iho  rational  ;"-^in  sliorl.,  iho  iipo  Iwciune  a,  ihilu  .'     Tbi»  IiypoLhesU  of 
lUa  trausDiuUtion  of  spetiie^  is  clearly  stEttod  and  nbly  oxpOKcd  In  the  Mcoud 
volume  of  Lyull's  rriijcijiK's  of  Gi-ulogy,    ^Jvcrliug  t»  the  almiwt  cnliro 
abB^iice  of  Uie  remtuiis  of  maniiDifvi'QiiB  quudnipiidti  in  ihi;  more  ancient 
fonuatlnns,  and  pai-ikulaTlj  lo  ihe  nlisenue  of  all  traces  uf  "crwniioii"*  lori," 
Ihis  di-liybiriil  mitbiir  adds—"  Tlw  recent  oti^ii  of  uum,  aud  ihe  abnonco 
of  all   mgns  of  any  rational  being  holding  an  uunlogous  rclatiou  to   formi-t 
statci  of  tliu  nnimate  world,  affords  ono  and  Lhc  only  reasonable  argument 
In  Bupport  i)i  the  hypothesis  of  a.  jirofiiruasivc  strln-mo,  but  nnnp  wUnlui-er  in 
fwiour  of  iho  fiuiciftl  tvoliiHoti  of  unt  ^^pccioB  otil  of  anuthcr,*' 
•  U'Auhluon,  turn,  i,,  p.  ZGiK 
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tiously  ou  tlic  question  of  those  tlt'liigfes  autl  revolu- 
tions of  uaturc,  winch  some  of  the  Goraiau  scholars 
of  tliis  j^rcat  master  have  so  boldly  cjUleil  lo  their  aiil 
iu  the  solution  of  the  diilieuUics  they  met  with. 

Tlic  iiidefinito  niitiquily  of  the  matter  of  o\ir  globe 
lias  not  only  been  coutendcil  for  by  geolo^sts: — 
divines  tlierasolves  have  leaned  to  a  similar  opinion, 
as  beinj5  not  iueon!<iKtcnt  with  the  Mosaic  record :  of 
this  seulinient  was  the  prcwnt  Bishop  of  Chester.* 
M.  Elie  de  Beaumont,  a  celehratcd  French  geologist, 
supposes  "  that  in  the  history  of  the  earth  tliero  have 
been  long  periods  of  comparative  repose,  during 
which  the  deposition  of  sedimentary  matter  has  gone 
en  iu  regular  coutinuitj" ;  and  there  have  also  been 
short  periods  of  paroxysmal  violence  dimng  wliich 
that  conthmily  was  broken."  The  ciixumstancea  of 
some  of  these  movements  arc  hinted  at ;  among  tlie 
rest,  "  tlie  instantaneous  upheaving  of  great  mountain 
masses,  wliich  would  cause  a  violent  agitation  in  the 
waters  of  tlie  sea ;  and  the  rise  of  the  Andes  may, 
perhaps,  have  produced  that  transient  deluge  which 
is  noticed  among  the  ti'aditions  of  ao  many  nations." 
Tliis  hypothesis  of  successive  revolutions,  or  "  Geog- 
nostic  epochs,"  as  they  are  termed  by  Brongniart,  is 
aMy  examined  by  Mr.  Lyell,  whose  opinion  is  in 


•  "  AcCATding  tn  tiiU  [the  M&^c]  lustor^,  wc  are  bound  U>  ailmit  timl 
'mofDnoralilDEtractioiK^rroToiIulinn  of  the  globa  luvs  taVsn  i>!jK]e,f>lnDd 
iod  of  tbm  vruution  wbich  Moecs  nccorda,  and  of  wliich  Adam  and 
Evo  were  iho  firsi  lnli:LbliHj)ta,  The  tututiuij'  of  oug  oveiil  of  llial  load 
would  tiri"""'  fryra  iliu  aiwovurlfls  of  gcologcrs.  oven  if  it  wl-jv  n«t  ducliirod 
by  tilt?  tacrod  hirtiirian.  Biii  wu  mn-  ui.it  cnlloJ  upun  U' deny  tho  possible 
uzinlctica  of  |iruTii)iis  worlds,  jVoni  llio  itTecli  of  whkli  our  globe  was  wrguu- 
i,  and  the  nilus  of  trbicli  uro  nan  fumisliing  maltpr  lo  oui  corioBilv. 
lliell^rof  th«ir«xiriti-iii?i;  ii  ii)i)oi?d  consistcni  wilh  rnliunsJ  prnbabilltj', 
nS  ■omcwhat  (.-vDRnn'cd  bv  tliudi>iciivi.>H«K  of  AblTAnnmont an  Utthe  plumJilj 
ofvwlds.'* — Smtwr't  Hicvrds  »/  Ihe  Crcalion,  \oL  i^  p.  342.     lih  Edilion, 


I 


favour  of  tbe  llo^cl  theory  wliii^h  ac<ToiiiitR  for  a!) 
g'eological  plieiioiiiciia  on  the  principle  of  ii  reiterated 
rccuiTence  of  minor  couvidsious,  similar  to  tliose  nhich 
BfiE  occaMioiiiilly  take  place,*  aiid  tlieir  having  acted 
through  an  inconceivably  long  pciiod  of  time.  Either 
of  thesG  schemes  calls  itpuii  us  fur  too  implicit  a  cre- 
dence iu  llie  exclusion  of  reasonable  causes  and  re- 
conled  events.  In  reference  to  the  latter  theorj',  IVfr. 
Conyheare  Justly  remarks,  that  "  Iiislurical  records, 
and  the  very  nature  and  physical  possibilities  of  the 
case,  alike  compel  us  to  dissent  entirely  from  those 
crude  and  liasty  specuhilious  which  woiJd  assign  to 
the  causes  now  in  action,  the  power  of  producing  any 
very  material  change  in  the  face  of  things;  and  ^vhich 
would  refer  to  these  alone,  acting  under  their  present 
conditions,  and  with  only  their  present  forces,  the 
mighty  operations  which  have  fonueJ  and  modified 
our  continents. "f 

In  reference  to  Cuvier's  theory  of  a  succession  of 
deluges,  and  after  admitting  that  many  of  the  phe- 
nomena of  diluvial  action  taking  place  before  our 
eyes  may  seem  to  favour  such  a  notion,  Mr.  Jameson 
remarks,  "  AVbat  has  just  been  said  docs  not  entitle 
us  to  admit  that  the  various  parts  of  the  earth  have 
been  from  time  to  time  overflowed  wifli  water.     Yet 

•  To  Ihoae  wbo  tinppyn.  not  to  have  ttwn  Mr.  Lyell'a  Mo  work,  it  may  be 
propur  lo  mcnlioo,  ihal,  wliiU-  it  ie  wliaL  it  profcssea  to  be — "itn  attorapl  lo 
explain  the  former  chiiages  of  the  oitrt.li's  turfoee,  tiy  reference  to  ca.QM«s  now 
in  oparntioiJ,"  131  upposilioti  lo  Hub  assumptioa  of  a.  Eyries  of  convulsive  cAtft- 
cly*ros,  it,  i*l  tlie  suma  lime,  challcDges  for  iho  various  clinngos  siiverttd  to» 
what  will  probiibiy  be  aa  reluctautly  contoiJ'Pd — ''tiQ  iufiuilesim»il  period j'' 
in  rtther  words,  IhB  iiuthnji  attempts  to  prove,  "  thai  the  minur  vyli'anocs  on 
tbe  Uaulia  of  Eliia  iiidy,  aojno  of  Ibom,  be  iiwrc  ibaa  10,000  .yr;«r8  ulj."  and 
iluolHja  ivitli  respect  llie  opinion  of  a  diatinKuislied  botniiisl, "  LhiiL  some  living 
specinieiLS  of  tlie  Daobab  irea  aC  Afficii,  aud  tlio  TaKoJium  of  M'txiw,  may 
be  5,000  yi;Eirs  nhl." 

f  Gl'oL  En(;.  atid  Walu.i,  p,  xxziii. 
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are  iliere  other  Hppcarancos  whicli  completely  iudicatc 
such  a  cliaiige,  tunnely,  beds  of  coal,  aiid  the  fossil 
remains  of  land  ammals.  The  carhoiiisatioii  of  roots 
of  tree:*  in  clefts  of  rocks,  and  of  marsh  plants  in  peat- 
hogHf  which  takes  place,  as  it  were,  under  our  own 
immediate  obseiration  ;  the  transitions  of  bitunuiious 
wood  into  pitcli-coal,  tlie  frequent  presence  of  vegeta- 
bles paxUy  converted  into  coal,  in  the  neighbourliood 
of  beda  of  coal,  and  which  are  more  abundant  the 
neai-er  they  arc  to  these  beds;  and,  finally,  the 
chemical  nature  of  coal,  which  is  similar  to  that  of 
vegetables,  go  to  prove  tlie  vegetable  origin  of  the 
older  and  independent  coal  formatiou. 

"  Tlipugh  some  fossil  vegetables  might  derive  their 
origin,  by  being  floated  to  quarteru  more  or  less  remote 
from  their  native  soil,  as  wc  find  to  he  the  ease  in 
many  islands  of  the  South  Seas,  aiid  on  other  shores ; 
on  the  other  hand,  neither  the  breadth  and  extent  of 
beds  of  coal,  nor  tlie  erect  position  in  which  fossil 
trees  and  reed  plants  are  not  uufrequently  found  in 
their  neiglilxmrhood,  coincide  wIOj  such  an  explana- 
tion. Tlie  plants  from  wliich  these  beds  were  fonned, 
once  stood  and  gi*ew  in  the  place  wliere  they  were 
buried  j  and  from  tliesc  remains  we  infer  tliat  tliey 
were  entirely  land  plants,  tree-ferns,  Ltfcopodia,  and 
other  cr\-ptngamia.  It  also  appears  undeniable,  tliat 
tlie  laud,  being  once  diy,  was,  during  a  longer  or 
shorter  time,  covered  willi  luxuriajit  vegetation ;  tliat 
it  was  aftcrwanls  overflowed  with  water,  and  then 
became  dry  laud  again.  But  was  this  overflow  of 
water  produced  by  a  sudden,  violent,  and  uni^eraal 
catastrophe,  such  as  we  consider  the  deluge  ?  Many 
oircmnstances  leave  room  for  opposite  conjccliu-e.  If 
it  is  probable  thai  the  older  or  black  coal  is  of  \  ege- 
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tabic  origin,  the  pliint.s  Iriim  wliicli  it  has  nrij^nuled, 
must  have  suffered  an  incoiuparablv  j^ealer  change 
Ihaii  those  of  more  recent  fonnations.  Tiicir  coinpo- 
«ition  and  tlieir  texture,  ofTonl  cntlence  of  a  long 
operation  of  the  fluid  in  which  the  clianges  were  pro- 
daced;  and  llieii-  sitiiatiou  proves  timt  the  substance 
of  tlie  plants,  tlionj^h  not  entirely  ilissolved,  was  yel 
much  comminuted,  and  was  kept  floating  and  swim- 
ming, and  then  precipitated.  How  caa  we,  iu  any 
other  way,  account  for  tlie  layers  of  sand-stone  and 
slate  clay,  with  wliich  coal  regidai'ly  alternates,  so 
that  from  one  to  sixty  alleraale  betla  have  been  enu- 
merated ?  How  can  we  explain  tlie  combination  of 
mineral  coal  mth  slate  clay,  or  accoimt  for  the  ap- 
pearance of  bituminous  shale,  flinty  slate,  of  iron 
pyrites  and  iron-ore,  in  the  midst  of  mineral  coal  itself? 
We  do  not,  however,  admit  of  a  repeated  uncovering 
and  covering  of  the  land  witli  water,  and  of  a  renewal 
of  vegetation  for  every  particular  bed  of  coal ;  far  from 
it,  for  violent  inundations  exliibit  very  different  phe- 
nomena. These  fonnatioiis,  hke  piurc  mineral  forma- 
tions, bear  the  evident  impress  of  a  lengthened  ope- 
ration, and  of  gentle  precipitations  ;  and  whoever  still 
entertains  doubts  regarding  thi3,  may  have  them  com- 
pletely removed  by  the  condition  in  which  vegetable 
remains  are  frequently  found  in  the  coal  formations, 
by  the  pej-fect  preservation  of  the  most  delicately 
shaped  fern  leaves,  by  the  upright  position  of  stems, 
and  by  other  appearances  of  a  similar  character.  It 
is  also  an  iinportant  objection  against  the  univei*fia]ity 
of  the  covering  iif  water,  notwithstanding  the  wide 
extent  of  beds  of  coal,  that  tliey  are  sometimes  accom- 
panied with  fossil  remains  of  fresh  water  shells,  from 
which  we  iue  entitled  to  di'aw  ihe  conclusion,  that 
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they  must  liavc  heen  depoailwl  in  encloMHl  baiiins  of 
iiilaud  WiUers.  From  tlie  beds  of  coal  foniul  in  various 
jsiluations  aniong^  Alpine  limestone,  an  well  as  in  otlier 
econdaiT  foniiations,  nndcr  similar  circtunstanccs, 
re  arc  at  liberty  to  maintain  that  they  are  not  indebted 
for  their  origin  to  anr  universal  and  sudden  re\'o- 
hition.* 

'  Wlien  we  proceed  to  the  second  dlxiaiou  of  c*>al 
[forraatious,  to  brown  coal,  or  to  lignite,  the  principal 
fdiifercncc  wc  dLscover  is,  that  the  change  wliiclj  tlie 
Fcgetables  have  undergone,  having  taken  place  at  a 
[time  when  the  cliemical  power  had  lost  much  of  its 
lencrgj',  was  incomplete  j  aud  besides,  we  observe  in 
[■the  different  brown  coal  formations,  the  same  repeti- 
jtiou  of  single  beds  alleruatiug  with  oilier  beds  of 
iTucks,  the  mixture  of  different  mineralH,  and  not  un- 
freqiiontl y  of  upright  stems.     Some  appear  to  be  de- 
rived from  sea  plants,  aud  others  from  fresb-water 
[plants  J  but  the  greater  proportion  from  land  planti», 
iThcy,  equally  with  the  beds  of  black  coal,  give  evi- 
dence of  a  new  overflow  of  water,  and  Uie  water  plants 
'themselves,  which  never  thrive  at  a  great  depth,  and 
'which  frctiuently  appear  nnder  prodigious  beds   <(f 
rocks,  must  have  experienced  such  a  change.     But 
Uiat  change  was  scarcely  of  the  kind  whitli  we  un- 
[Uerstand  by  a  deluge,  and  the  fre<|ueut  repetition  of 


■  Mr.  Greenliougtt,  la  an  ft^dress,  dvliT«r»0  in  IKM,  bofore  ihe  Ceoloxicil 
t  Sodotjr,  of  wbifli  he  w*s  Pmiileiit,  avun  bin  ouncturcnca  irilh  [he  ttuwr;  of 
rllr.  I.foU,  fim,  jwrhapi,  {inmiulsatod  by  Dr.  FlemiDg  io  1SS5,  wMch  u- 
;  nmes  the  ■mpmsibilitj' or  detecting  snjtiTrcfragKbletncn  orvbu  Li  im^py 
llcmicd  "Noah's  itood,"  mud  to  which  Utber  grulogiBU  allribntc  ■»  in«iij 
ttUiLliig  plMtOomcus.  "Tbe  iMt  nMM  of  eiidmcc  vhkh  he  [Mr.  T.imli] 
I'hid  braogki  together,  in  ifliuiniiaB  of  vlwt  mwj  be  called  DUmui  Otarlagf, 
,  me,  tbM  tf,  lire  tbfluuMl  yean  ego,  s  detnge  did  nreep  orer  Uui 
I  glote,  iu  tacw  cao  tut  laoforba  distiiiftiialud  tnn  mm  awdcra  ud 
1  duturiMuuetL" 
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deluges,  inilicatud,  aceorcliiigto  some,  by  Oie  repeated 
betls  of  coal  from  Uie  U-ausitiou  to  the  newest  tertlarr 
periods,  13  hai-iUy  credible.  It  mav  be  uiaintaiuetl, 
ivitli  more  certainly,  of  bron-n  coal  tlian  of  Mack  coal, 
that  they  have  been  formed  in  land  water,  and  hence, 
in  limited  and  isolated  basins,  since  fresli-wnter  ani- 
mals are  tlieir  constjiut  attendants."* 

Thus  far  tlie  opinions  of  tlie  ^5cotti8ll  philosopher, 
whose  authority  on  such  a  question  is  entitled  to  re- 
spectful consideration.  Another  writer,  however, 
whose  ingenious  lucubrations  have  recently  been 
g^ven  to  the  world  in  two  pleasing  voliuuea,  boldly 
joins  issue  with  the  impugners  of  the  common  theorj% 
and  at  once  announces  that  the  scriptural  cosmogony 
as  liteiuUy  intei-preted^  and  tlie  phenomena  of  geology 
as  actually  developed,  are  precisely  accordant  and 
synchronical.  "  By  the  sure  guidance  of  the  Sacred 
Record, "saysGranvUle  Peun,f  "  ivhicli  satisfies  every 
condition  that  actual  obsen-ation  can  demand,  we  are 
able  to  deduce  to  their  true  chronolofficnl  order  the 
various  effects  or  ])henomena,  which  the  mineral  geo- 
logy arranges  confusedly  and  anaclironically)  through 
neglect  of  Uie  liistorical  rule  j  m"bitra.rily  tmd  fanci- 
fully creating  facts  and  dates,  by  (jratuitomly  mtdtt- 
phjin(j  revolutions.  For,  let  us  examine,  what  gene- 
ral phenomena  the  mineral  formations  of  the  earth 
present,  wliich  may  not  be  philosophically  referred  to 
one  or  other  of  the  four  obvious  divisions  of  the  Mo- 
saical  geology,  creative^  fraymentary,  sedimentary^ 
and  diluvial  i  whicli  are  correspondently  adtunbratcd, 

■  Cumr'ti  Ebbst  on  tha  Tbeor^r  of  l^«  En-rth.    p.  iiS.    Appendix  br 

f  A  Compamllve  ElAtimute  of  ttio  Mlaernl  ani  MoMtioiil  Geologies.     Val , 
IE.!..  CO. 
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iut  obscurely,  and  witliout  any  knowledge  of  causes, 

in  tltc  pnmitivCf  inlcrmf-'diartf,  .wcoiuiwy,  and  tertiary 

of  the  Minci-al  geology  j  >tz.  1.  to  the  (nui  fonmilion 

)r  creation  of  the  suLstance  and  geiiend  frame-work 

of  the  globe :  or,  2.  to  the  Jirst  revoluHwt,  which 

formed  the  lasin  of  the  primitive  sea:  or,  3.  to  the 

■mff  period  that  succeeded,  during  which  that  sea  was 

itionary  iu  Its  primitive  basin:  or,  4.  aud  !a«lly,  to 

le  second  and  last  revolntio7i,  in  wliich  the  sea  was 

runsfused  into  a  nnw  basin,  lea>uig  the  '  WTeck  and 

liu,'  of  its  former  basin  to   constitute  our  present 

mtinents.*     To  the  first  of  these,"  continues  Mr. 

'enn,  *'aie  plaiiJy  to  be  referred  the  sensible  vha- 

Iracters  and  dirersities  of  all  primitive  formations,  re- 

[cognisable  in  the  va»l  frame-work  of  iho  glube.     To 

le  second,  are  to  be  referred  the  tiniv  ersal  characters 

[of  dislocation  and  subversion,  of  downftd  and  min,  of 

fracture  and  dispersion  of  tiioae  Jhniiaiifrnf  ;  of  snbsl- 

jdences,  iu  primordial  valleys  and  plains;  of  piiiuitivQ 


*  Plii1i>M>ph«n  hKT«  not  teen  less  puzKled  in  attempts  ta  produce,  to  lliuir 
Satis  tic  lion,  ilie  Noftcbiui  delii^,  tlian  geolngiaU  Lave  bsen  in  iLeIr  m- 
Lde-iLTouni  In  f^v|ilRin  pheninni-na  plaiulj  indicnlire  of  ililuvin]  iLclioc.  Ilur- 
I  bronchi  Iho  waiters  from  btlon-,  throagh  the  brobtn  <rriisi  with  islitch  bo 
thej- tand  been  ctivercd  during  Ih*  Ante-dilntlnn  ppriod,  (ui>i  with 
raUoi'lhls  oruBt  ho  fomii'J  Ihft  moimtiiins.  Woodward  siispemleil, 
[ftur  ft  lime,  vU  eohe^iim  among  thi?  panicles  of  itarth,  and  reduced  (1]«  globa 
lt»  «  •oft  pui0;  while  Wljiaion,  ui>t  iuiurior  iii  fimcy  to  any  of  fais  prodeces- 
,  Kirn,  cKllod  a  comet  ta  liii  nii].  Wliatnvnr  mny  lie  fliuuglit  of  Lhearic'i  n-liu-h 
I  KSninic  a  ouccesiiiou  uf  cxCttd}'!.m!>,  ur  uf  tkoM)  wliieb,  like  thai  dc:taik'(]  iu 
[ihti  t«sl,  muke  the  most  o!  a  single  TcTolntiun,  o«iria.inly  the  hypinthi-ais  ap- 
[p&Ticmly  th(^  most  atrango,  aa  ihal  which  denies  that  wr  hare  a  light  Xa 
I  expAct  til  find  Any  tmi^^  ai  all  of  ihi^  dclng'e  of  the  Scripiuivs  in  posl-diln- 
\  Tian  Uines  \  YL-t  such  was  ihe  opinion  put  ftirth  by  Dr.  Fleming,  in  an  iii- 
IcTMting  article  published  in  the  Ediuljnrgli  PhJltisophival  JoarDiil  for  193^ 
S6:  he  tanttnids  that  "  ths  flooil  uxhibitEMl  iia  riult^xil  impetU'Csilyi"  hoiiro  ho 
i  adila  "  with  this  convtcdoo  in  dit  mini],  t  am  nut  picpurcd  to  Kituies*  in  nn- 
kfurr  mnr  retOB-iniug  marks  of  the  cataatr-nphe,  and,"  ht  pToceuda, "  I  fut-l  toy 
tnspcot  for  ihe  aiiLhority  of  ravelation  heightened,  nh<tu  1  aee  on  thejirciKUt 
[■urfiM  BO  RiemoriiUi  of  th«  ovcal." 
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vokiuuc  eniptidii.  fiiMiun  aiiil  tL*an>»inutaliuii :  all  wliuli 
characters,  mark  the  fust  period  oJ'ihtHffe  from  tit 
first  perfect  condition  of  the  niineiul  apliere-  To  tlic 
third  are  pluiiily  to  be  referred,  llie  fntitraJcd  cha- 
racter of  all  the  frncturetl  parts  of  those  fonnatiom; 
the  sedimenianj  drjxniils  of  their  coiuminiited  j)iu'ticlea, 
aud  tiie  incoi'poi-aticn  of  Uie  most  ancient  nf  tlieMe  into 
their  frat/mentarif  hose ;  the  accmnulalion  of  the 
qncsUouuhlc  matter  now  conslitntiiig  coal,  and  occu- 
pying generally  this  particnlar  stage  in  the  series  of 
formations  ;  the  many  volcanoes  now  e.vlinet,  wbuse 
vestiges  are  found  on  the  h}ver  hveis  of  the  earth, 
and  in  tnediterrnneous  ref/ions,  remote  from  the  sea, 
and  wliich  are  therefore  ciiinrf,  because  their  former 
acti^'ity  resulted  from  a  communication  ivith  the 
ffffters  which  have  been  removed  from  tfiem :  to  this  ■ 
long  interval  axo  also  to  be  refened,  the  increilibly 
numerous  assemblages  of  marine  substances  in  com- 
pact soils,  at  levebi  far  above  the  surface  of  the  present 
ocean;  tlie  failures  of  the  skaJtered  base,  which  have 
rendered  inclined,  and  even  vertical,  so  many  of  the 
earliest  horizontal  depositions  ;  aud,  lastly,  the  subse- 
quent accumulation  of  the  latest  and  actual  horizontal 
strata  above  tliose.  To  the  fowth  and  last  of  these 
periods  ai'e  to  be  referred,  with  equal  evidence,  tlie 
excavation  oi  valleys  of  denudation  in  secondanj  ot  se- 
dimentanj  soils,  leaving  the  lateral  parts  undisturbed ; 
the  transport  and  aggcration  of  marine  mineral 
massea ;  the  moulding  of  the  superior  soils  on  their 
irregular  substrata,  displaying  the  eridence  of  n-aicry 
action  as  plainly,  as  a  stuccoed  surface  displays  evi- 
dence of  the  action  of  an  ai-tist's  trowel ;  the  exposure, 
exsiccation,  and  induration  of  those  masses  now  con- 
stituting the  secondary  order  of  mottntainSf  hills,  and 
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rocks  ;  also  various  peculiarities  of  form  and  disposi- 
tioilt  caused,  fi'om  local  rircumafanrea,  by  tlie  mass  of 
waters  in  the  projp'ess  of  their  retreat ;  lUc  superficial 
detritus,  and  voHiina  oft/ie  aen-hasin  spread  over  all 
tlies© ;  and  finally,  the  confused  mixture  of  organic 
lerresiria! frftffments,  imiinal  and  vegeudile,  prenously 
constituting  a  pari  of  tlie  fiimitme  of  llie  perished 
earth,  wlucli  are  every  where  found  in  soils  into  which 
they  were  precipitated,  trhilst  those  soils  funned  the 
soft  and  yieldinij  bottom  of  the  retiriru/  sea"  ^ 

Such,  in  brief,  is  the  theoiy  wliich,  taking  into 
account  the  discoveries  of  geologists,  Mr.  Penn,  iu 
Lis  two  interesting  volumes,  expounds  in  haiiuony 
with  the  sacred  cosmogony.*  The  following  passage 
in  still  fewer  %vorils.  derived  ftom  Cuner,  will  give  a 
general  idea  of  the  system  of  Werner,  the  most 
celebrated  among  the  continental  geologists: — ^A 
universal  and  tranquil  ocean  deposits,  in  great  masses, 
tlie  primitive  rocks, — those  rocks  wlucli  ai*e  tUstinctlj 
chrystalliztjd,  and  in  which  silica  is  the  first  prcdouii- 
na^g  ingredient.  Granite  forms  the  base  on  wMch 
(dl  others  rest.     To  griinite  succeeds  gneiss,  wliicli  is 


•  Ur.  FBjrholiia«,tn  lui  irorl(,eDtitl«d"A  0«ii«m]  View  vf  ili«  Geology  of 
ScxipturB,"  B^rees  in  the  muin  wjih  Mr,  Pt  nn.  Tliuh**!*  of  Mr.  Falrhiilmf'n 
tbeaty  is,  ihiit  "  all  Uie  prrneat  dry  Uiids  of  the  e«rlli  nn-rn  formtrly  IhB 
bed  of  the  uilAclilurion  setv  /'  unil  lu-coriliuglir,  llint  wh&l  »rr  now  Uic  miejf' 
taotoi  of  cotl  etrata,  vll)<^th»  riMujioaeil  of  eiuidstiinc  or  caU'Armuit  milter, 
biLTu  orijiuially  formed  valle^B  or  ha>iu;  in  the  bed  of  the  ani»dlIuTtan  sea, 
liavlng  rMt-itcJ  ili^r  couieau  while  Uial  sea  trus  drpwitiiiK  tbu  yihoio 
tnavublc  mtii'tcr  «f  former  coDtiuents,  nlib  nliich  its  wuXin^  itiuni  liuve  lieea 
ctiATged.  Ill  tlnj*e  JtptvMts,  liirge  UvM  OK  Bymi-limeii  founit  "  Jattuslivil  from 
the  groat  slnta  of  cnal,  aud  t^xU-udiui;  firuDi  nau  ■Iralijm  through  u  viu-i«[j  of 
(itheni,  which  is  sulHricnt  pmor,"  «iys  Mi.  Fairhnlinr,  "  »f  thaiu:  cUata,  at 
leml,  hating  all  heea  fonuiHl  at  one  ptriod."  In  tlie  aiBiiuml  Jiltiriiil  origin 
of  our  cool  b&Bina,  it  i*  cnnirndod  that  Ibo  great  cliall:  rormnlton  fonnoJ  at 
least  one  pvrtloo  of  the  hi-d  of  the  «ch  at  the.  drutnii  tivu  ptriod,  and  yet  in 
UiG  nuallj  ftWciTi'd  u^ Lutoos  of  geolotiy,  the  clialk  1b  placed  fur  aboTe  Itta 
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only  a  granite  be^uning  to  be  slaty.     By  degrees, 
mica  predonriimtea.    Slates  of  (liircrent  kinds  appear; 
but  in  proportion  as  tlie  purity  of  the  prei:ipit:Ltion  is 
clianged,  the  distinctness  of  the  chrj'stalliuc  gi''<un  ia 
iliniimabtid.     SerpentinCH,  porphyries,  and  traps  siic- 
ceedj  in  whiult  tliis  graiii  is  Htill  less  distinct,  although 
tlie  siliceous  natiire  of  these  rocks  evinces  tlie  re- 
tumiug  parity  ol  tlie  dojxjsition.     Intestine  sigitatioutt 
iu  tlie  fluid  destroy  a  pail  oi'  these  primary  deposites : 
new  rocks  are  formed  from  their  debris  united  by  a 
cement.     It  is  amidst  tliese  convulsiona  tliat  living 
nature  arises.     Cai'bon,  the  fu-st  of  these  product^*, 
begins  to  shew  itself.     Coal,  a  mitt ci'al  formed  fivtn 
vegetables,  appears  in  vast  quantities.     Lime,  wliicli 
had  already  been  associated  ■nith  the  primitiTe  rocks, 
becomes  more  and  more  aliundant.     Rich  collections 
of  sea^salt,  to  be  one  day  explored  by  man,  fill  un- 
mense  cavities.     The  waters,  again  tranqiullized,  but 
having  their  contents  chancfed,  deposit  beds  less  thick, 
and  of  greater  variety,  in  which  the  retnains  of  living 
bodies  are  successivef-if  acciimuiaied,  in  an  order  not 
less  fixed  than  that  of  the  rocks  ivlivh  contam  them. 
Finally,  tlie  last  retreat  of  the  waters  diffuses  t)ver 
the  laud  immense  collections  of  alluvial  matters,  the 
first  seats  of  vegetation,  of  cultivation,  and  of  social 
life.     Hie  rents  in  the  strata  formed  during  tJiese 
convulsions  become  filled  with  the  rocks  of  ^'aiious 
kinds,  us  granite,  trap.  Sec,  thus  forming  veins  or 
dylxs.    Tlie  metals,  lilce  the  rocks,  have  liad  their 
epochs  and  their  successions.     Tlie  last  of  the  primi- 
tive, and  the  first  of  the  sccondaiy  rocks,  have  received 
them  in  abundance.     They  become  rare  iu  countries 
of  later  formation.     Commonly  they  are  found  in 
particulur  sitiiations,  iu  those  vdn$  which  seem  to  be 


I 


I 


rath  produced  in  the  tfrmt  rocK-y  masses,  and  which 
hare  hem  fiUed  ajler  thfh'  formation.  Bnt  tlicv  are 
not  all  of  ci]UiiI  aj^e.  Thtts*?  vvliich  have  been  lust 
fiHTUcd  are  easily  kuowa,  because  llieli-  veins  iutersect 
those  of  the  more  aucit'ul,  unci  arc  injt  thcmsielves 
intersected.  Tin  is  tlie  oldest  of  them  all ;  silver  and 
(■opper  are  the  latest  foraied.  Gold  and  ii-ou,  tliose 
two  masters  of  the  world,  seem  to  hai'C  been  deposited 
in  the  boweb  of  the  earth,  at  all  the  different  epochs 
of  its  formation  J  but  iron  appears  at  each  epoch  under 
diflereui  forms,  aud  we  can  assign  the  ngc  of  its  dif- 
ferent ores. 

It  can  scarcely  bo  necessary  to  remind  the  least 
attentive  ivader,  any  inoio  than  the  most  superficial 
observer,  tliat  the  masses  composing  the  crust  of  the 
earth  are  by  no  means  found  in  rejjidnr  concentric 
depositions,  stralum-miper-stratum,  like  tlie  coats  of 
an  oniim  ;  on  the  contrary,  they  are  found,  as  we  shall 
afterwards  more  paiticLihu'lv  notice,  singularly  dislo- 
cated and  intermixed ;  tlic  beds  placed  at  every  angle 
witJi  the  horizon,  from  a  parallel  to  a  vertical  position  : 
tKe  lowest,  or  most  ancient  deposites  being  in  some 
instances  elevated  above  tlie  newest  allmial  soil,  as 
in  tlic  case  of  Daj-tmoor,  in  Devonsldre  ;  many,  parts 
of  OoruwaJl ;  tlie  well-lniown  granitic  mass  of  M omit 
Sorrel,  in  Leicestersliire  ^  and  the  Grampians  of 
Scotland. 

The  following  tabular  series,  proposed  by  Cony- 
beare  and  Pliillips,  as  divided  into  five  comprehensive 
tlasses,  will  exhibit  at  one  new  the  general  succession 
of  strata,  and  tlio  principle  of  llic  Werncrian  arrange- 

icnt :  the  names  in  the  second  column  are  proposed 
,*y  these  gentlemen : — 
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Cha  racier. 

Vui2im  iViiinci. 

ft'rrnrrinn 

l-vTMitf  Namu. 

1.  Formations  fchio 2 y  of  saiiil 
mid  d«y)  *lK>»fl  (lie  ohnlk. 

Superior 

Oiaur. 

Terlinrj  Class, 

2.  C'cinipriiiiiig— 

b,  S&nJf  ami  clays  benB&th 

the  dinlk. 
C.    CnVan'ous    freealomia 

(oulilu*)  luid  argiUoLce- 

ons  liO'ilft, 
d   New  red  sail  Jaliine,  con- 

glomt^Tale  anil  siKgne- 

BJHJi  iJniestoue. 

SiipEU'meillB.l 

Flmti!  Clii5R. 

SoronJ»ry 

ClU«K. 

3.  CnrboniferoDS  Roclta,  com- 
prinitig-'- 
n.  (Visl  iHL'nsures. 
(.  C[u'buiuJVrou!iUinealou(!. 
c.  Old  red  sanilSiliiiie, 

Mediul  Ordei. 

R-iiinpllmrs  rrfcrre*  l-n  the  ptpff. 
ding — HiMDi-liitiei  lin  !lic  sn-f-rrni- 
init  rvtnu,  IiT  wiltrni  of    Ihcic 
frcbiMrls  1    Tpfy    ciRirBl    tlip   roal 
iti'iuiiivi  lire  rpfprreO  lo  Ihn  for- 
anirr — Ibe    aubjatfnt    litQcslonr 
anil  Hundfitnfin  To  lh«<  loM'^P^ 

4.  Roofing  st&te,  &c^  &c. 

Sukjiuedial 
Order. 

I'ransitioD 
CI11S& 

[nlemiediwle 
Class. 

rrinu(iT<; 

•^.  mica  slato. 
G  ae\  ss. 
Grnnile,  &.C. 

rnferior  Order, 

PrimitiTo 

Cl&tiS. 

In  all  thcae  formations,  from  the  lowest  to  the 
liigliest,  we  find  a  repotilion  of  rocks  and  beds  of  sunilor 
ctemical  composition,!,  e.  siliceous,  arji^laceous,  and 
calcareoxis,  hut  with  considerable  difterence  in  tex- 
ture ;  tliose  in  the  lowest  fonnotions  beinp^  compact 
and  gften  crystalline,  while  tliose  in  the  highest  and 
most  recent  are  loose  and  earthy.  Altlioiig;h  the  five 
comprehensive  classes  foregoing-,  atII  sen  e  to  exhibit 
a  general  \iew  ai'  the  great  outlines  of  Modem  Geo- 
logy, "we  no  sooner  begin  to  trace  in  de.tail  the  suc- 
cession of  mineral  beds,  than  their  nmnhers  and  vari- 
ety  appear  to  be  endless,  and  but  for  some  classifica- 
tion would  be  infinitely  pei-plexing  to  the  student. 
But  by  gi'ouping  togetlier  inthndual  strata  in  a  natu- 
ral and  easy  manner,  we  reduce  them  to  a  limited 
nutuher  of  series,  each  series  comprehending  nume- 
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rons  indiniliial  strata  jiatiirally  allied  anU  a»»oc-iated 
together.  To  explain  tliis  bj  an  example :  if  Der- 
bysliire  be  the  cuimtry  under  esaiiiitiatioii,  llie  inves- 
tigator v,i\\  find  a  series  oi'  twenty  or  mure  alterualious 
of  beds  of  coal,  sandstone,  and  slaty  clay,  repeated 
over  and  over;  and  beneatb  these  beds  a  Kite  alter- 
nation of  limestone  strata,  with  beds  of  tlie  roclt  called 
loadstoue.  Here,  then,  all  the  iiulividuiil  beds  at 
once  re&olve  themselves  into  two  comprehensive  se- 
ries— the  upper  containing  coal,  the  lower  limestone ; ' 
eiich  series  being'  characterised  by  the  repelilion  of  its 
oini  peculiar  members  :  such  series  are  called  Foim- 
atious.*  In  some  parts  of  the  great  northeni  coal- 
field, the  workable  seams,  wliicli  as  to  the  mass  of 
them  ai'e  spoken  of  as  above  the  encrinal  limestone, 
are  sometimes  inierstratified  therewilh :  at  llie  same 
time,  in  certain  otlier  situations,  the  regular  coal 
measures  extend,  as  we  shall  aftenvards  find,  under 
the  magnesian  limestone :  where  this  is  the  case, 
8omc  of  the  seaaiis  appear  to  have  suffered  deteriom- 
tion.  Extensive  collieries,  however,  are  estabE-^hed 
upon,  and  shafts  sunk  through  the  limestone,  in  places 
where  it  is  fifty  yards  in  thickuess.  Tlie  mining 
disLi-ict  of  Alston  Moor,  Sec,  westward  irom  Newca.^ 
tie,  consists  of  an  immense  floor  of  limestone,  rich  iu 
veins  of  lead  ore,  and  masses  of  vrldcli  have  occasion- 
ally been  cut  through  iu  smkiiig  Uie  (coalpits.  It 
may  be  biiefly  added  in  tliis  place,  tliat  the  fossil 
substances  more  particularly  alluded  to  iu  the  present 
volmuc,  as  being  more  or  less  available  for  the  pur- 
poses of  fuel,  may  be  enumerated  in  the  descending 


*  Rot.  W.  D.  CmcliDMV.    luUwluvl.  Gftulcw  oi  Kafjluii  u]4  Wales. 
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owlcr  of  Uie  series  as  follow: — 1,  peat;  2.  lignites; 
3,  l>i1u3iiiiious  coal ;  4.  antlimdtc.     To  eat^h  of  these 
substances — or  rather  tfmU  of  sulistaiiccs,  for  each 
conipreliends  minierous   ^-arioties— modem  science, 
as  ali-eady  uitinmled,  allribiiles  a  vegetable  ori^ii ; 
imleKi^j  indeed,  we  except  the  last — in  wliicli  case,  as 
we  sliall  find,  tJie  oxccptioii  will  have  to  encounter 
slrcvnp;  e\"idence  against  its  athniNsion.     The  latlei' 
three  bituiuiuous  fuels  above  named,  soeiu  to  bear  a 
stiiking'  relation  in  the  gradual  change  whieli,  in  each 
case,  the  ligneous  structure  has  undergone,  to  the 
geological  ncimess  or  antiquity  of  the  strata  auudi«t 
which  tliey  communly  ooour.      The    curboniierous 
gruup— or  true  coal  measures,  in  winch  the  ^  egetalile 
orighi  of  the  beds,  however  undoubted,  is  by  no  means 
obvious,  are  comprehended,  according  to  the  prece- 
ding scale,  in  tlie  medial  order  ;  al>ove  which,  we  have 
the  lignites,  where  woody  slructiiro  w  ycry  apparent, 
and  sometimes  but  little  changed  ;  while  belu»v,  even 
in  the  primaiy  rocks  themselves,  we  find  antiu-acite, 
in  wliirh  every  trace  of  organic  stnictiu-c  is  commonly 
obUteraled.*     Nearly  all  the  roclis  lying  abo^e  tlioso 
termed  primitive'— more  properly,  primary — contain 
animal  remains  :  the  generally  slrildug  c-hiUTicteraiid 
occasional  profusion  of  tbese,  give  to  the  fossilifcroiLs 
strata  a  peculiar  interest,  not  only  in  tlie  eyes  of  a 
student  in  natural  philosophy,  but  to  the  casual  oli- 
server :  they  are  lili.ei>-ise  of  vast  impoitauce  in  aiding 

*  TrijlbsfiAr  .TamMon  eonsidofvd  vhat  lie  calls  "  glance  coal"  aud  "bliwk 
CcikI,"  to  tio  iiriHinal  chi?Diii:ELl  ili^pohils,  "as  liltlo  cuuucL't^d  witli  vi-^fi^tAblu 
ramaluH,  a»  llic  abcUs  llml  occur  in  limi^i^toni;  ttrc  ititix  tliiil  rock."  IJis  mu.- 
ooiift  wcTii,  lliftt  Ihesc  couls  orcur  in  priniilive  roclis  ris  gueiss,  mien  uln.lc,  day 
i>lfttt>,  k-c.  Had  upiM-'ur  lu  bo  ctintL'iiipurftiiL'ous  I'ui-inaliniia.  Moro  rcL't'iit  and 
flxtcinlfil  invrscignliyjij  howpviT,  doL-s  m'l  wvm  to  lead  wnftmiutiori  lo  sueli 
Ml  "pinion. 
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US  in  the  identification  of  remote  formations.  The 
beautiiul  principle  that  every  distinct  geological  de- 
posit had  its  appropriate  suite  of  fossils,  was  first  pro- 
mulgated by  Mr.  W.  Smith,  who  may  justly  be  styled 
the  Father  of  Modem  Geology.  The  formation  of 
the  Geological  Society  in  1807,  the  object  of  which 
was  rather  to  collect  and  publish  facts  than  to  pro- 
pound or  support  theories,  has  been  vastly  contribu- 
tive  to  the  diffusion  of  an  interest  in  this  study 
through  the  most  intelligent  classes  of  the  conunu- 
nity. 
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Eaiii/me  of  Peal  for  Fuel — Its  abumhnce  in  various 
countries — Hypotkes^k  of  ike  d'lscovciy  of  Us  in- 
Jlamiiwhle  nidiire — Notices  of  the  ktioivUdge  and 
applieation  of  Peat,  in  ancient,  times — Theories  of 
the  oriffin  of  Turf  deposits — Various  opiuions  and 
testimonials  concerniuff  the  hituminization  of  Veffe- 
iahlfi  Matter — Plants  trkich  chiefly  enter  into  the 
composition  of  Peat  boys — Irish  and  Scotch  hoy 
mosses — E.riraneous  remains  found  in  Peat  hoys — 
Amdoytf  hettceen  the  deposHions  of  smne  stratijied 
turbaries  and  the  Coal  formation — Method  of  diy- 
ying  and  preparlny  Peat  in  Ireland— Varieties  of 
Peat — Old  practice  of  eharrlny  Turf — Popular 
prejudices  in  favour  of  Peat  Fuel. 

L  HE  most  i;oTOnio«  ailicle  of  domestic  finiig  in 
tjie  less  wooded  disstricts  of  lliis  country,  |n-e>-ioiisly 
to  the  general  use  of  pit  coal,  was  tmf  or  peat,  a 
species  of  fuel  hIIII  dug  and  bunit  in  large  quantilies 
in  tliose  places  where  it  abounds,  and  where  wood  or 
coal  lire  scarce  or  unattainable.  It  would  he  difficiilt 
to  say  at  what  period  the  matciiiO  now  tuider  consi- 
deration iviLs  first  applied  to  its  long-iieknowleil^ed 


IMPORTANCE    OF    PEAT. 

UHi>fiil  piu*poao  .  that  it  was  iisutl,  a«  it  is  ai  i^rcscnt, 
from  a  very  early  period  uf  uiir  liistoiy,  there  can  be 
no  doubt ;  aud,  in  the  nUaence  of  ligpieous  and  mi- 
uenil  fiiels  especially,  its  ^ent  abundance,  ejisy  ob- 
taiiimeut,  and  singular  production,  an-est  attention 
to  one  of  those  sources  of  comfort  aiid  convenience, 
wliich  an  iiiliuitely  ^^iae  Providence  has  opened  iu 
the  store-house  of  Nature  for  the  benefit  of  mankind. 
Peat  claims  some  notice  in  a  work  like  tliis,  not  only 
because  that,  in  common  ivilh  wood,  it  was  an  early, 
and  still  continues  to  be  an  article  of  extensive  domes- 
tic consumption  aa  fuel  ;  but  also,  and  more  especially, 
because  that,  like  coal,  it  may  be  regaided  in  some 
sort  as  a  fossil,  being  duj^'  out  of  (lie  cailli :  it  has  even 
been  considered,  erroneously  perliaps,  to  exhibit  the 
progress  of  transformation  from  the  living  vegetable 
fibre  to  the  compact  ligiaite  or  jet :  indeed,  Mr.  Wil- 
liams, a  respectable  luineralogical  writer,  supposed 
that  antediluvian  peat  bogs  have  been  soiirces  of 
fossil  coal;  an  opinion  ivliicb  has  not  wanted  the 
coimtenauce  of  much  higher  authority. 

It  has  beeu  supposed  that  the  discovery  that  vari- 
ous kinds  ol'  cai'lli,  or  peat,  miglit  be  used  as  fuel, 
would  originate  in  accident  iu  some  place  destitute 
^  of  wood ;  as,  not  only  may  the  heat  of  the  sun,  after 
limg  drought,  occasion  combustion,*  but  a  spark, 
_  falling  fortuitously  on  a  turf  moor,  during  a  dry 
I  summer,  often  sets  it  on  fire,  and  the  confliiij^-ation  it 
I  occasions  generally  lasts  so  long,  that  it  cannot  es- 
^Ld^  notice.     Tacitus  mentions  a  notable  instance  of 

^  *  laatBUcea  of  (ble  an  not  wmling  in  our  Any.  Tim  hoai  mu  to  gnM 
■litring  tbo  autumn  ot  IS33,  iboi  tUa  ground  ia  •owe  j>lii<;cK  K[>iiitUiiif>v>iiilj' 
look  file,  v>|ierlAJly  [n  Smixerliuid :  Rnd  in  the  Anrnm^r  of  tlio  jkn>wnt  yru' 
(183t),  ■  niooT  took  fin  awing  w  the  long-coaUnucd  drought,  in  Lltonlk. 
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tliw  kiuJ,  which  occum'd  in  the  noiglibourliooi!  of 
C<jki}(ue,  uol  loug  ailer  the  iaimdaliou  of  tlmt  viiy. 
In  Siberia,  about  Uio  middle  of  the  eigliteeiilh  cen- 
tury, a  viUage,  ou  accoiiut  of  its  iuar»by  Bituation, 
won  removed  tt>  another  place,  and  tlic  rcniains,  that 
Uicy  might  be  tlie  more  oasily  ciirrietl  away,  were  set 
uu  fire.  TUii  dameB  lianiig  communicated  to  tlie 
soil,  wliich  was  inflajtnmable,  occasioned  great  de- 
vfuttatiou  ;  and  wlieu  Gmelin  wa^  tliere,  it  had  been 
burning  for  hall'  a  year.* 

It  HeeiUH,  however,  scarcely  necessary  to  have  re- 
course to  8uch  an  liypotliesis  for  suggesting  the  use  of 
pc«t  a»  an  economiciil  fuel ;  the  presence  and  appear- 
ance of  the  8id)slance  iU*elf,  mUBt  at  once  have  led  to 
itit  application  as  a  fuel  by  those  who  had  previously 
wJtjieHBcd  vegetable  jnatler  of  any  kind  in  a  state  of 
combuBtion.  Certainly,  its  value  for  tJiis  purpose 
was  \'ery  curly  luiderslood  in  Genniuiy ;  for  Pliny 
iays  cxpresidy,  tliat  tlie  Chauci  pressed  together  witli 
their  handi*  a  kind  of  mossy  earth,  which  they  dried 
by  the  wind  rather  tlian  by  tlie  sun,  and  wlxich  (hey 
UHed  not  only  for  cooking  their  victuals,  but  also  for 
wanning  their  bodies.f  The  earliest  certain  account 
of  turf  iu  the  middle  ages,  wljich  Beckmanu  had  met 
with,  was  a  letter  of  sanction,  by  which  an  Abbot 
Luduljih,  iu  the  yeai'  1113,  permitted  a  nunuerynear 
Utrecht  to  dig  cespites  for  its  oivn  use,  iu  a  part  of 
hifl  ce«a.  fiow,  there  can  be  no  doubt  that  vena 
signifies  a  turf-bog,  and  cexpite  tui*f.  On  the  same 
authority,  we  arc  told  tliat  the  ivorda  turban  turbo, 
turbo!  ad  focunit  iurfa,  occtu-  for  tui'f  iu  tlie  years 
1100,  UOl,  1201,  and  1210.     The  traffic  iu  this  kiud 

*  flvdkauum'i  fli«t.  lav«oUoaii.  I,  Hi.       f  aiau  Nat.  Lib.  XVt.  c.  I . 
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of  fuel  is  recogtiistitl  in  tiie  Li'yes  Buiffnrant  of  Scot- 
id,  so  earl}*  as  about  1 1-10.  Turbaria,  for  a  ttirf- 
FBinnr^  is  found  in  Matthow  Paris,  who  diod  iu  1251* ; 
tttrhtojium^  in  a  diploma  of  Pliilip  the  Fair,  in  tlieyear 
1308,  signifies  the  riglit  of  digging  turf,  as  twbare 
does  to  dig  up  turf.  Brito,  who  \\\qA  iihout  1223,  is 
quoted  as  describing  ihc  productions  of  Flanders,  as 
iiichidiiig'  nvida  yleba  foco  siceua  hwlsa  innivsch,  \\ie 
latter  words  of  wliich  are  understood  to  pignify  turf- 
bog.  If  may  be  added  that  iirH>ari/,  or  sonic  cogiuitc 
worti,  frequently  occurs  in  tlic  earlier  foundation 
diartCTs  of  the  monaateries  in  this  counli}',  a.<i  con- 
veying^ the  light  to  dig  tiu-f  generally  witliin  a  certain 
iinilted  extent  of  ground. 

Tiie  natural  history  of  peat  has  puzzled  ouquirers 
B.  good  deal ;  and  explanations  of  it.s  origin,  hardly  less 
discordiuil  Uiau  those  recorded  ou  the  subject  of  fossil 
c«:J,  have  been  entertained  and  defended.  For  in- 
tance,  it  was  supposed,  hy  one  author,  to  have  had  an 
origin  coeval  with  Uie  Itills  or  the  valleys  in  wliich  it  is 
■formed; — by  another,  to  have  been  a  bituminous 
[■ilepositc  of  the  sea  j — by  a  tlm*d,  tlic  wreck  of  oncc- 
flojiling  Islands  ; — and  by  Pliny  and  others,  lo  have 
iiad  an  enlii'ely  raiueral  origin.  The  fact  tliat  theories 
c  tliese  should  have  been  taken  up  by  modem 
"writers,  is  tiie  more  remarkable,  when  it  is  recollected 
■flial  peat-bogs,  or  mosses,  not  only  He  so  inmiedialely 
comuiDdious  fur  inspection,  as  thitt  theii'  gi'owtli  and 
transformation  may  be  said  to  take  place  before  our 
eyes ;  but,  from  the  various  auimul  and  vegetable 
remains,  and  even  works  of  ai-t,  which  ha\c  been 
occasionally  diaco\  cred  embedded  therein,  tlieii-  recent 
fiuiuutioD,  OS  conipai'ed  ivith  Uie  coal  strata,  is  reu- 
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dercd  iiulisputablo. »  Dr.  Ajulersou,  as  well  as  Dr. 
Plott,  eiitertamed  the  opinion  tliat  peat,  as  we  find  it 
in  its  natural  state,  is  of  itself  a  vegetable  production, 
not  a  congeries  of  dead  plants  preserved  hj  some 
mystical  influence,  as  had  been  "fenei-aJly  supposed, 
but  actually  alive,  and  in  the  highest  degree  of  per- 
fection of  which  it  ever  is  susceptible.  In  \U  anaJy- 
Bis,  recent  qualities,  decomposition,  and  final  decay, 
every  circmnstaucc,  in  the  opinion  of  Dr.  Anderson, 
tends  to  point  it  out  as  a  recent  vegetable  substiincc, 
possessing  certain  properties  of  fresh  vegetables,  par- 
ticularly that  of  inflammability,  in  a  high  degree  of 
perfection.  Its  appearance^  he  admits,  i«  indeed  very 
Tinlike  to  diose  vegetable  sul)stance8  ive  have  been 
used  to  observe,  and  more  ueai'ly  resembles  a  mass 
of  putrid  vegetable  matters  tlibin  a  real  living  sah- 

stance-t 

Mr.  Parkinson  objects  altogether  to  the  noHon  of 
derinng  our  peat-bogs  from  the  geimination  and 
increment  of  a  peculiar  kiud  of  moss.  "  Did  peat," 
says  he,  "  owe  its  formation  to  the  supposed  moss- 
plant,  we  should  not  expect  to  find  it,  as  it  often  is 

•  Tlie  lime  required  for  llie  iiroduotion  of  a  ^veii  ileplh,  Las  been  a  sub- 
JMt  nf  fVequeut  iiH|uiry.  In  aoine  cases,  iu  ^owth  has  been  so  ra]iid  ns  ti> 
fcfl  aciisiblo  to  ibo  obson-allon  o/  ioiliilcliiajs,  but,  in  general,  it  fans  beeii 
necessary  to  have  recourse-  to  eriJence  fuuiided  oil  mrcu rostunocfi  involving 
a  naiicb  Irkcjger  pBiiod  thaii  Immiui  lifa.  Tf  bus  bciiiti  romaJlcGd  on  tbc  con- 
tinent of  Eiiro]!ij,  thai.  oiiTitiea.  of  6uvfn  feot  iQ  depth  have  been  filled  wilh 
it  in  the  short  apfioe  at  thirty  yoars,  And  peat  moaa«a  liiivo  formed  otm 
certain  Mien  foro&ts  in  SooUiiml,  within  flfly  or  siaty  yews :  but  n-e  are  not 
tolit  CO  wbat  tbickne&i.  Roman  I'oads,  ntcnsiU,  and  cuitiR,  liava  been  funnd 
buried  seven  feet  under  mosses  in  this  oounvry;  and  oiily  a  low  years  iijju, 
tlie  palings  of  a  paric,  described  liy  CaimlL'ii,  were  discorered  bcucatfa  Chat 
Moas,  Ln  IiMii'nsiiire. —  ViJtaa  elaborate  ai-ticieon  Pcatf  hy  Dr.  Mae  Culloch, 
in  Edin.  Phil.  Journal.  1820.  vol  iL  p.  40. 

t  la  Holl&iid,  Bulnnuine  peat  k  tlvi-ivcd  ttom  fu;'i  i  uud  on  puri&  of  uui 
own  tuust  rrgni  Zoslrra  marina.— LyHi. 
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fouiiil,  almost  entirely  coiu[)ose(l  of  otJier  species  of 
vegetable  matter.  Indeed,  that  wliicli  is  here  sup- 
posed to  have  originated  in  one  particiUar  luude  of 
vegetation,  appears  to  dej)eud  on  a  ccrlain  change 
wliich  affects  vegetable  matter  in  general ;  but  per- 
hajw  some  parts  of  the  vegetable  creation  more  than 
othcrH.  Thus  the  confervic  and  the  mosses,  and  par- 
ticularly the  sphagnum  pniusln;  appear  to  be  vegeta- 
bles whicli  are  poculiarly  calculated  to  siiifer  a  con- 
vej-sion  into  this  idiid  of  substance,  llie  promptitude 
with  wliicli  the  species  of  plants  just  enumerated 
appeal'  to  submit  to  theii*  change,  and  their  disposi- 
tion extensively  to  spread  themselves,  through  every 
interstice  of  such  peat-bogy  as  they  ha^e  possessed 
themselves  of,  may  perhaps  account,  in  a  great  mea- 
sure, for  tliat  augmentation  of  peat  mosses,  which  the 
Doctor  [Andereon]  says  can  have  Iiappened  in  no 
other  way  than  by  its  increase  in  tlie  manner  of 
growing  vegetiiblcs  from  Uie  time  of  its  first  genera- 
tion to  the  present  horn*."* 

To  prove  that  this  augmentation  is  not  of  growing 
peat,  but  of  vegetable  matters  under  tlie  influence  of 
the  common  laws  of  vegetation,  and  at  tiic  aajue  time 
to  point  out  more  cleai-ly  what  appeared  to  be  the 
actual  circumstance  whicJi  seemed  to  corroborate  Dr. 
Anderson's  opinion,  Mr.  Parkinsou  adduces  an  ac- 
count of  the  process  as  delivered  by  an  eye-witness. 
Dr.  King,  in  a  paper  presented  many  years  ago  to 
the  Dublin  Society,  says,  that  "  Ireland  dotli  abomid 
in  moss  more  than,  I  believe,  any  kingdom,  insomuch 
that  it  is  very  troublesome,  being  aj)t  to  spoil  fniit 
trees  and  quicksets. — This  moss  is  of  divers  kinds : 

•  Organic  Rcmuni,  yoL  t.  p.  SOS. 
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tliat  which  grows  in  bogs  is  roniarliablt? ;  yonr  light 
spongy  ground  is  nothiiii';  hut  a  congeries  of  the 
llireads  of  this  niosw,  heforo  it  is  sufficiently  rdtteu, 
(and  then  tlie  turf  looks  white,  and  is  light).  I  have 
seen  it  in  sn(;h  quantities,  and  so  tough,  that  the  tiurf 
spades  would  not  cut  it :  in  the  north  of  Ireland,  they, 
by  way  of  joke,  call  it  oUl  }vij'e*s  tan;  and  curse  Iict 
that  buried  it,  when  it  hinders  them  in  cutting  the 
turf:  it  is  not  much  unlike  flax:  the  tiu-f  holes  in 
time  grow  up  witli  it  again,  and  all  the  little  gutters 
in  bogs  arc  generally  filled  with  it."  Tlie  process  by 
ilfldch  the  8nbstante  of  peat  18  fonned  fi-om  these 
vegetables,  Piu-kinson  considers  aa  "  a  bituminous 
fermentation  pecidiar  to  vegetable  matter  placed  in 
such  situations,  as  not  only 
exclude  the  ostenial  air,  and 
secnie  the  presence  of  inoig- 
tnre,  but  prevent  tlie  escape  of 
the  more  volatile  principles, 
and  which,  terminates  in  the 
fomiation  of  those  substances 
termed  bituminous." 

It  is  now  well  kno^vii  that 
turf,  in  general,  consists  of  a 
congeries  of  the  roots  and 
fibres  of  about  forty  difler^ 
ent  species  of  plants,  cliiefly 
mosses,  amongst  which  the 
Sphniftium  PahtJiire  of  Lin- 
nsus,  (iS'.  LittJfoUtim.  JEng. 
Bot,)  represented  in  the  mar- 
gin (j^y.  1 ,),  largely  predomi- 
nates. In  addition  to  heath 
and  fern  usuaHy  gi'owing  on 
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tui'f  moors,  we  commonly  meet  with  tlie  mi/rica  ffnie, 
or  Dutcli  luvnle,  aud  oiii^  or  more  Mpoiiios  of  cotton 
g]-afis  (Eriaphorum)f  wilb  its  beautiful  white  tuft. 

Mr.  Hunter,  spcakiug  of  tlie  fmf  moors  on  Hat- 
field Chace,  compiising  tliouNuids  of  aca'cs,  from 
wlience  a  great  part  of  Yorksliire  was  for  ages  sup- 
plied with  fuel,  observes,  that  wlien  the  turf  is  re- 
moved, a  natmal  moidd  is  discovered,  like  tltat  of  the 
surrounding  countn' ;  "  imd  a  native  of  these  refi^ons, 
who  had  often  watched  the  labourers  on  the  moors, 
avei'ii  that  he  has  seen  the  land  beneatli  the  tmf  l/uig 
ill  rig  and  furrow ;  as  if,  before  the  turf  collected 
upim  it,  it  had  been  submitted  to  the  higher  opera- 
lions  of  hnsbandry."* 

In  some  parts  of  Aberdeenshire,  Dr.  Anderson  in- 
foims  us,  tliere  is  found  a  certain  kind  of  peat-moss, 
which  when  fonned  into  peats  in  the  common  way, 
the  latter  are  found  to  he  more  tender  ami  brittle  tlian 
nsiud,  so  as  to  break  down  duiing  tlie  process  of 
di'jong,  into  irregulai'  lumps  called  clods.  When  one 
of  tliese  clods  is  throivn  into  the  fire,  it  soon  kindles, 
and  bums  with  a  cleiir  bright  ffarae,  much  resem- 
liUng  tliat  wliich  would  be  produced  bj  a  lump  of  tal- 
low or  butter  in  the  some  ciicimistancea  :  these  are 
tlicrcfore  called  crceshy,  i.  e.  ffrmsr/  clods,  though  they 
(Uscover  no  degree  of  unctuosity  to  tlic  sight,  smell, 
or  feel.  Tlie^  lumps,  winch  arc  not  common,  are 
used  as  we  use  chips  of  wood,  for  kindling  or  reviling 
the  fire.  Professor  Jameson  states,  that  in  some  of 
the  peat  mosses  in  Scotland,  the  curious  substance 
called  mineral  tallow  lias  been  found  j  and  an  it  is  now 
kjiowu  to  chemists  tliat  the  muscular  parts  of  animals 
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after  lianng  been  biirieJ  wome  time  where  water  coiik 
have  access  to  them,  are  changed  into  a  latty  sub- 
stance resembling  spermaceti  autl  ciiUcd  adipocire,  it 
has  been  conjectured  that  the  unctuosily  of  this  peat 
and  the  mineral  tallow  are  indebted  for  tlieir  exist- 
ence to  aniinnl:^  that  have  been  bmicd  in  the  bog"3 ; 
in  whicli  situations  indeed  the  more  solid  proofs  of 
sach  occurrences  are  often  found.  Besides,  it  is  now- 
well  known  that  many  of  these  vast  mosses  oecupy  the 
sites  of  forests  that  have  perislied  mlliiu  the  bisloric 
period — the  causes  which  have  led  to  Uiis  destruction 
are  vaiioiis :  hut  in  many  places,  besides  the  record 
or  tradition  of  the  fact,  not  only  are  pi-ostrate  ti-ees, 
but  uptight  rooted  stems  found  abundantly  embedded 
in  the  accumulated  vegetable  matter  of  the  hog.  Some 
of  the  largest  trees  known  in  this  country,  and  well 
adapted  for  the  masts  and  keels  of  vessels  liave  been 
discovered  in  such  situations.  Mr.  Himter  informs 
IIS  tliat  in  tlie  boga  about  Hatfield,  "  firs  have  been 
found  thirty  yard*  in  length,  and  oaks  twenty-five  and 
thirty-five  yards  :  trees  of  other  species  are  found,  as 
the  ash,  birch,  yexv,  and  willowy  but  the  fir  is  tlie 
most  abxmdant :  large  quantities  of  fir  cunes  and  hazel 
nuts  are  (hscovered," 

One  of  the  most  mteresting  facts  in  the  Jus- 
tory  of  peat,  ia  its  containing  powerful  antiseptic 
propertieSf  by  wluch  animal  substances  are  preserved 
entire  for  a  great  number  of  years.  Many  such  in- 
stances are  on  record.  In  June  1747,  the  body  of  a 
woman  was  found  six  feet  deep  in  a  peat-moor  in  the 
Isle  of  Axhohn,  in  Lincolnshire.  The  antique  san- 
dals on  her  feet  afforded  endencc  of  her  having  been 
buried  there  for  many  ages  ;  yet  her  nails,  haii%  and 
skin  are  described  as  ha^ig  shown  hardly  any  maiks 
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[of  decay.  A  piiir  of  saiiilnla  Utkcn  from  the  feet  of  a 
[body  so  found  in  the  time  of  Elizabplh,  were  long 
fliimjf  tip  in  one  of  tlie  chnrchea  in  tliia  country,  as 
Llia\ing  belonged  to  an  autediliman.  The  vast  antlers, 
la»d  even  the  entiie  skeleton,  of  the  gigantic  elk  (cer- 
iTus  etephas,)  now  estinL't,  sometimes  occur  iuthelridh 
IbogH ;  as  do  also  the  remains  of  man.  In  a  tiirbaiy 
Ion  the  estate  of  llie  Earl  of  Moira,  in  Ireland,  a  lui- 
[inan  body  was  dug  up,  a  foot  tleep  in  gravel,  covered 
[Tvith  eleven  feet  of  moss ;  the  body  was  coini)letely 
[clothed,  and  the  garments  seemed  all  to  he  made  of 
'h;ur.  Before  the  use  of  wood  was  known  in  that 
countiT,  the  clothing  of  the  inhabitants  was  made  of 

Iliair,  so  that  it  would  api)ear  that  this  body  bad  been 
buried  in  that  early  ])eriod  ;  yet  it  was  fresh  and  nn- 
impaired.  In  the  Pbilosopliical  Transactiuus  we  find 
on  example  recorded  of  the  bodies  of  two  persons 
having  been  buried  in  mnist  peat,  in  Derbyshire,  in 
1674,  about  a  yard  deep,  wHch  were  examiiied 
twenty-eight  years  and  nine  mouths  aftenvards ;  "the 
colour  of  tlieir  gkin  was  fair  and  natiuiil,  tlieir  flesh 
Boft  as  tJiat  of  persons  newly  dead." 
If  we  could  regard,  as  some  have  done,  peat,  jet, 
I  and  coal  as  different  stages  of  the  same  transmutation 
of  oi^nized  matter,  tlie  present  chapter  would  be  en- 
titled to  its  place  in  tliis  volmne,  not  only  because  it 
treats  of  the  most  obvious  and  ancient  species  of  ex- 
hmnaled  fuel,  but  also  as  esliibiting  the  actual  com- 
mencement of  the  coal  series.  Mr.  Conybeare, 
speaking  of  peat  as  an  alluvial  deposite,  and  as  be- 
longing to  an  order  of  caases  still  in  action,  thus  de- 
cribes  the  changes  which  lie  Imagines  it  may  un- 
lergo :  "  the  upper  parts  of  ita-inass  present  the  fibres 
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of  tlic  vcgotaWcs  wlieiicc  it  origiualcs,  and  wlilcli  still 
cover  its  surfuce  (principally  splmfjman  pufustir)  iii 
an  almost  nncliaiigcil  statr  ;    in  llic  midtUc  piU"t,  tLe 
textnre  is  gradually  obliterated,  and  the  mass  passes 
into  a  compact  peat ;  iu  Uie  lowest  portion  tlii.s  lOuingc 
is  carried  wtill  fiu-tlicr,  and  substances  very  tinalajj^mis 
to  jet  are  found  :  in  some  instances  beds  tif  peat  al- 
ternate ^\■ith  beds  of  mud  or  sand,  or  even  shells  and 
marie,  deposited  in  lakes ;  or  of  silt  and  sjind  fonned 
iu  ibe  a?stuaries  of  rivers ;  131  tliese  cases  tliey  appear 
exactly  to  represent  an  imperfect  and  unniatm-ed  coal- 
fommtiou."*      Tliia  ansilogy  to  tbe  proper  carboni- 
ferous strata,  is  still  more  strUdngly  exemplified  by     | 
tliC  well-known  fact  tliat  some  of  iliese  mowses  con- 
tain metallic  oxides  in  couHiderable  quantity ;    bog 
ii-on-ore  is  not  luikuown  to  the  smelter.    It  occurs  in 
large  rusty-looking  masses,  being  deposited  by  the 
flowing   of   chalybeate   water  highly   impregnated. 
Copper  Ls  Uke^vise  found  in  a  similar  state,  particu- 
larly in  the  county  of  Cork,  where  tlie  particles  are 
so  abundant  that,  iu  the  year  1812,  from  a  cupriferous 
peal-bog,  on  the  cast  side  of  Glei)dore  harbour,  forty 
or  fifty  tons  of  tlie  dried  peat  pr«duced,  wlien  burnt, 
one  ton  of  ashes,  contaiioiiig'  from  ten  to   fiilecn  per 
cent  of  copper.     But  to  adveit  for  a  moment  to  the 
passage  above  cited : — not witl islanding  the  assertion 
— nut  disputed  as  to  the  fact,  that  "  substimces  aiia- 
lagons  to  jet  ai^e  found"  in  the  peat,  and  some  allu- 
sion to  the  espeiiments  of  Dr.  Mac  Cullodi,  intended 
to  shew  that  Ibe  agency  of  fu'c  applied  to  beds  of  lig- 
nite and  peat,  may  convert,  not  wood,  but  I'egetable 
matter  pre\iously  bituminized  into  coal,  it  does  not 
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appear  that  Mr.  Conybeare  is  fairly  obnoxious  to  the 
following  sUonf*   ceusiire   of  a   Continental    writer 

I  quoted  by  Mr,  Granville  Pcnn  : — "  I  sliall  not  stop 
to  examine  the  different  opinions  tliat  have  been  pro- 
pounded on  the  orif/in  of  axd :  I  shall  only  notice 
one,  wiiich  ia  not  ivitJiout  a  speuioui*  appearance.  It 
is  by  some  supposed  that  the  three  great  fossil  com- 
linstihlcH,  roal,  tigiiifcs,  and  pcrif,  piLss  from  one  into 
tlic  otJier  by  an  efiect  of  successive  elaboiutimi,  which 
le  continually  proceeding ;  so  that,  in  tlie  course  of 
elaboration,  our  peaUbeds  would  become  coal-beds. 
Tliis  idwi  eoiild  only  enter  the  mind  of  one  who  is 
ijpiorant  that  nature  has  fixed  in  the  formation  of 
tlie.se  suhstances  a  line  of  deuiai'kulion  which  sepa- 
K  rales  them  irrevocably.*'  *  Mr.  Peun,  after  quoting 
"  tlie  foregoing  passage,  inquires,  witli  reference  to  a 
tlieory  presently  to  be  noticed,  whctlier  lignites — bi- 
tiuninised  fossil  wood — may  3iot  liave  resulted  from 

§  terrestrial  vegetation,  forests  of  the  perished  eiirth 
floated  ttud  sunk,  during  the  great  diluvial  catastroplie, 
within  tliose  mai-ine  soUa  whose  native  rctfetation  is 
(now  Iransfcnued  into  coal  ?     To  this,  it  might  lie  said 
reply,  that  if  all  other  conditious  were  found  con- 
Ictirring  in  favoiur  of  the  notion  that  our  beds  of  bitn- 
[minons  coal  have  been  deposited  by  the  subsidence 
vegetahle  nuitter  floated  from  an  immense  distance 
'  means  of  some  diluvial   catastrophe,  there  exist 
lodem  phenomena  by  no  means  unlavom-able  to  such 
[im  hypotliesis.     At  all  eveute,  vast  depositions  of  lig- 
lite  are  constantly  taking  place  from  tliis  caiu*e  in 
kBome  northern  latitudes.     We  are  told,  on  good  an- 
(thoritv. 


tropical  plants 


up  by  the  great 
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cnnxmt  flowing  out  of  the  Gulf  of  Mexico,  and  car- 
ried in  a  noilliorly  tUreclion,  till  they  reach  lie 
shores  of  Iceland  and  Spilzbergen  iminjureil,  except 
in  having  commonly  siifl^'ered  complete  decortication. 
"  The  banks  of  the  Mackenzie  river  display,"  says 
Mr.  Lyell,*  "almost  everywhere,  hoiizontal  heds 
of  wood  coal,  alteniailng  with  hituniiuoiis  clay,  gravel, 
sand,  audfiiahle  i^andatone  ;  sections,  in  f^hort,  of  such 
deposits  as  are  no%v  evidently  forming  at  the  bottom 
of  the  lakes  which  it  traversea.  Notwithstanding  the 
vast  forests  intercepted  by  the  lakes,  a  still  greater 
mass  of  drift  wood  is  found  where  tlie  Mackenzie 
reaches  the  sea,  in  a  latitude  where  no  wood  grows  at 
present,  except  a  few  stunted  willows.  At  the  laoutlis 
of  the  river,  the  alluvial  water  has  formed  a  barrier 
of  islands  and  shoals,  where  we  may  expect  a  great 
formation  of  coal  at  some  distant  period." 

But  to  return  to  peat — it  has  seldom,  if  ever  been 
discovered  within  the  tropics,  and  it  nirely  occurs  in 
tlie  valleys  even  in  the  south  of  France  or  Spain.     It 
abounds  more  and  more  in  proportion  as  we  advance 
farther  from  the  equator,  and  becomes  not  only  more 
freipient  but  more  inflammable  in  uortheni  latitudes,")- 
The  use  of  peat  as  an  economical  fuel,  is,  as  already 
mentioned,  very  general  in  those  parts  of  tlie  United 
Kingdom  where  it  aboimds — -but  more  particularly 
in  Scotland  and  Ireland, — one-tenth  of  the  latter  being 
reckoned  to  be  covered  with  bog  matter.     Where  it 
exists  plentifully  in  England,  it  is  sometinies  burnt, 
either  in  admixture  with  coal  itself,  or  aa  a  cheaper 
substitute  j  and  so  fai"  is  it  from  being  altogether  ex- 
cluded in  those  cotmtics  most  noted  for  coal,  that  even 
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DIGGING  AND  DRYING  PEAT. 

in  Nortliumbt'ilaud  as  well  as  Yorkshiie  considerable 
(juantities  of  peat  firing  are  expended. 

It  is  scarcely  possible  ti)  pass — in  the  Smnmer 
season  especially,  tIn*oxigU  those  parts  of  Ireland 
which  are  remote  from  tlie  capital  aud  the  larger  towus, 
without  witnessing  somewlierc  or  otiier,  the  opcralious 
of  the  t\u-f-<liggcr3.  The  turf-spade,  in  shape  is  not 
nnlike  tliat  itsed  by  gaj'deners  iu  general ;  bnt  is 
lighter  and  narrower.  With  this  implement,  the 
workman  fu'st  cuts  away,  in  a  sort  of  large  cubical 
sods,  the  superior  tinly  stratimi  of  the  bog :  as  this  ia 
comparatively  loose  and  light,  it  is  presently  dried 
atid  ready  for  use.  On  digging  lower,  the  substance 
of  the  peat  becomes  more  moist  and  compact,  and 
appears  more  like  rotten  wood  than  the  roots  of  moss; 
it  has,  however,  a  sufllcient  degree  of  fibrous  con- 
nexion to  admit  of  its  being  readily  i-aised  in  masses 
somewhat  resembling  large  bricks.  These  quadran- 
gular cloihi,  wliich  the  digger  cuts  out  and  throws  up 
with  grvat  dexterity,  are  heaped  in  small  stacks  to 
dry  ;  after  which,  they  are  either  used  on  the  sj)ot,  or 
carted  away  by  piu"cliasers,  according  to  circiunstaucea 
— to  prcsen'c  them  through  the  Winter,  the  piles  are 
sometimeB  thatched.  On  sinking  still  lower  in  the 
bog,  the  matter  becomes  less  solid,  loses  its  coherencj^ 
^  and  assumes  the  cousistency  of  black  sludge  ;  tliis  ia 
laded  out  with  a  scoop,  similar  to  that  used  by  brick- 
,  makers  for  wettijig  their  clay,  and  is  thrown  upon  a 
I  ianooth  floor  or  bottom,  where,  fi'om  exposiu-e  to  the 
air,  it  stiflens  and  consolidates;  it  is  then  cut  and 
cross-cut  with  tlte  spade  into  cubic  masses  which,  on 
becoming  dry,  ai*c  found  to  bum  with  great  freedom, 
in  consequence  of  the  bituminous  saturation,  to  which 
the  matter  of  them  seems  to  have  been  subjected. 


PBAT. 

Tlie  accnmulatious  of  peat  difficr  considerably  in 
area,  deplli,  and  qnalily.     On  the  Uiuks  of  the  Shaji- 
uon,  one  of  llie  moss  Iracls  is  stated  to  be  about  fifty 
miles  in  length,  by  two  or  three  miles  in  breadth. 
In  uioiuilainons  situations  the  depth  of  the  bed  is 
seldom  above  tlu'ee  feet — ^i-arely  so  much :    in  bogs 
and  low-  grounds,  into  which  alluvial  peat  is  "drifted," 
il  is  sometimes  found  forty  feet  tliiuk — though  fully 
one-half  of  lliis  volume  is  wnter.*^  Tlie  <juality  of  peat 
varies  accordiiifj  to  the  ditlereiit  situations  ^vliere  it  is 
fomied;  as  tboseplacesdifferlndrainaj^ejin  thenatiire 
of  the  vegetables  they  produce  ;  and  in  the  kind  and 
quantity  of  alhivium  deposited  among  the  dead  vege- 
table matter.     The  coutlitious  of  purity,  compactness 
and  weight,  ai-e  required  in  those  kinds  which  have 
been  sometimes  estimated  aa  equal  to  inferior  coals. 
Dr.  MacCullochf  considers  peat  as  presenting  five 
obvious  varieties,  depending  upon  situation,  viz., — 
mountain  peat,  mai'sh  peat,  lake  peat,  forest  peat,  and 
maj'ine  peat :  he  likewise  gives  lists  of  such  hog  and 
ether  plants  as  he  conceives  enter  most  lai*gely  into 
the  composition  of  each  kind.     As  a  fuel,  however, 
Mr.  TredgoldJ  appears  to  consider  it  sufficient  to  di- 
vide peat  into  two  kinds  only — Uie  first,  tliat  which 
is  compact  and  heavy,  of  a  brownish  black  colom', 
and  witli  scarcely  any  vestiges  of  its  vegetable  oiigin 

•  Iniinilations  of  dnid  peat  hwvo  occasiona!lir  lakou  pl-oco  to  n  cnndilara- 
Ue  esWnt.  In  nmhl  (if  ihe  in^lniic^s  reconl<-c!,  live  lings  Iiuvh  bi'c^ome  so 
6»tui"»teil  wiOi  moisture,  tliat,  Iving  aslope  above  siiine  sitlijacmt  ie\A,  ihef 
horu  sli-il  cjr  tl'Oiri'd  doira.  A  imtablu  instimce  of  liiig  son  was  the  imiptiiin 
of  a  jjarl  iif  ihe  Siilii-uy  Miiias,  wliidi  at  Llie  Ijmo  ^1772]  tonsislcd  of  13II0 
«£■¥«  nary  dciip  itnd  tender:  a.  pail  of  tliis  maai^,  on  being  deluged  witli  nun, 
fiowed  frnm  iU  ancient  bed,  arnS  covered  300  fuMea  ef  Ibe  adjoining  loud,  l» 
o  dejitli  of  30  fe«l, — Phil.  Trans.  vcL  xiii.  p.  30.1.  AhitfgmaU. 

+  Edin.  Pliil.  JouTOiil,  Vol.  ii,  p.  10. 
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VARIETIES,  AND  CIIARIMNO. 


tills  is  Oie  best  kind : — tlic  second  is 
li^lil  and  ?tponf^s  of  a-  bro\vii  colour,  and  nceras  to  be 
a  mass  of  dead  plants  and  roots  ivliicb  have  under- 
gone little  change ;  it  infljunes  rcailily  and  is  quicldy 
consumed.  It  must  he  remarked,  however,  that  so 
liigldy  iin(laminal>le  m-e  scnne  even  of  the  denser 
kinds,  that  the  clua'acteristic distinctions  of  l>itiimIniHed 
wood  are  considered  insuHicient  to  exphdu  the  cir- 
cuuiHtance — and  hence,  the  Inee  peat  of  Lancaslui-e 
is  believed  to  be  peneti-ated  by  petroleum  derived  from 
«ome  bituminous  S2)ring.  According"  to  tlic  authority 
above  named,  the  weight  of  a  cubic  foot  of  peat,  varies 
from  44lbs.  to  TOlbs.;  the  denser  variety  atTincling 
al>out  40  percent,  of  charctKil.  Sir II.  Davy  has  stated 
that  in  general,  one  hundred  parfc  of  dry  peat  contain 
from  fiO  to  99  parts  of  matter  destnictible  by  fii*e,  and 
the  residuum  consists  of  earths,  usually  of  the  same 
kinds  as  the  substratum,  as  clay,  marl,  lime,  &c. 

Tlie  practice  of  changing  tm-f  obtained  at  an  early 
period,  especially  in  Geimany  wheje  it  was  much 
iised :  it  is  said  to  have  been  employed  in  this  state 
nt  the  Freyliorg  smelting  houses  about  the  year  15C0, 
though  the  undertaking',  Beckmaun  assm^es  u.s,  was 
not  attended  with  success.  In  some  paa-Is  of  Bohe- 
mia, Silesia,  Upper  Saxony  and  other  places,  as  we 
learn  from  the  same  authority,  it  is  couunon  to  subject 
the  tiu-f  used  in  working  metals,  to  a  certain  degree 
of  combustion  in  Idlns  or  i'urnaccs ;  after  undergoing 
tliis  process,  it  is  considered  that  it  kindles  sooner, 
burns  with  less  air,  and  forms  a  more  moderate  and 
uniform  fire.  Attempts  to  substitute  peat  ti"eatcd  as 
above,  for  charcoal  in  some  of  the  smelting  esta.hlisli- 
ments  of  tins  country,  were  not  unknown  diu-ing  tlio 
earlier  pai't  of  the  seventeenth  teutiny.     And  at  tliis 


dEiy,  a  JesmptioTj  of  peat  ciJleJ  in  some  parts  of  De- 
voobliiie  "  Blackwood/*  is,  when  cut,  dried  and  char- 
red, used  by  the  smiths  in  tempering  edg-e-toois. 

"Trnf,"  says  an  Irish  writer.  Dr.  King:,*  "is  ac- 
counted a  tolerably  sweet  iire ;  and  liaviug  very  im- 
politicjilly  destroyed  our  wood,  and  not  as  yet  found 
stone  coal,  except  in  a  few  places,  we  could  hardly 
live  mtliout  some  bog-s ;  when  the  turf  is  eliarred,  it 
serves  to  work  iron,  anil  even  to  make  it  in  a  bloom- 
ery  or  u'onwork ;  tui'f  charred,  I  reckon  the  sweetest 
and  ^holeaomesl  tire  that  can  he ;  fitter  for  a  cham- 
ber, and  for  consimiplive  people,  than  eitlier  wood, 
stone  coal,  or  chareoal.'''  Notwithstanding  this  tridy 
Irish  eulog;y  of  the  natiouid  bog  fuel,  one  of  the 
Btroiigest  objections  to  the  use  of  peat  for  domestic 
fires  is  the  disagreeable  odour  it  emits  while  bimiing. 
But  in  this,  an  in  many  other  instances,  we  are  re- 
minded of  the  adage  tie  gvstibuA  nil  disputandtim ; 
for  Mr.  Loudon,  in  his  interesting  Encyclopffidia  of 
Cottage,  Faim,  and  Villa  Arcliitecture,  mentions 
that,  in,  most  parts  of  the  Higldands  of  Scotland, 
peat  fuel  is  so  abundant,  and  tlie  people  so  attached 
to  peat  smoke,  that  when  new  houses,  built  with 
atone  and  lime,  with  chimneys  to  carry  off  the  smoke, 
were  introduced  on  the  Marquis  of  Stafford's  fstates, 
many  of  the  farmers  retused  to  live  in  them ;  and  it 
look  years,  before  otliers  could  be  reconciled  to  the 
clean  and  cold  appearance  whicli  they  alleged  ivas 
produced  by  the  want  of  smoke. 

•  FhO.  Trail*.  Vv],  xr,  Abridgmrat.  168S. 
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wNtthti-e  atul  orifj'm  of  Coal — Different  opinions  which 
have  bcm  entertained  on  thai  subject — Hypoihetu^al 
queries  answered — Inferences  and  illustrations  of 
ike  vegetable  origin  of  Coal — Chemical  investif/alions 
of  Mr.  I/atckett — TJtree  conditions  of  Fossil  Fuel ; 
mbtnerged  forests,  lignites  or  bilttminized  tvood,  and 
true  Coal — Description  of  the  Bovey  Coal  forma- 
tion— Supposed  state  of  the  atmosphere  at  tlie period 
9vhen  the  Coal  Vegetables  flourished — Remarks  on 
ike  prodigious  supply  of  materials — Forests  and 
drift  jvoodr—Havii  ike  vegetable  matters  forming  l/ie 
Coal  strnttt  been  Jloah'd  from  a  distance,  ordidibey 
originally  grow  in  sit\uitions  near  to  those  places 
where,  in  their  changed  condition,  they  are  now 
found i^ — Causes  ichichmay  have  operated  in  effect-^ 
ing  the  hiluminization  of  the  Coal  plants — Opinimts 
of  Mr.  Penn  and  others — Supposed  peaiy  origin 
of  Coal — Anthracite. 

VJF  the  fonnatioii.s  or  suites  of  strata  alreatly  Lriefl j 
described  towards  tbe  close  of  Cliaptor  11. ,  that  non- 
laiuing  tLe  caibouaceuus  depoijUs  is  tlie  imysX.  inter- 
esting :  its  age  ami  compontiou,  involve  problems 
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wliich  engage  tlie  reseaixlies  aud  excite  Ihc  specula- 
tions, nut  oC  the  mineral  geologist  only,  but  also  of 
jjorsons  addicted  to  the  study  of  pure  mineralojfr  and 
chemistry.  Numerous  treatise's  liave  at  diHereut 
tuncjs  heoii  devoted  dii'octly  or  incidentally  to  dis(|ni- 
sitinns  upon  the  nature  aud  origin  of  coiJ;  and,  aa 
might  he  expected,  tlie  most  tiouflicfing  and  even 
contradietory  couclusions  have  been  come  to  on  llie 
auhjecl.  Mr.  Hatchett,*  enimicrates  as  follows,  the  ■ 
diflereut  opinion.^  which  have  been  propounded  with 
respect  to  the  origin  of  this  substance — of  these, 
Mr.  Pcun  says,  "  the  first  tliree  ai-e  chemical  and 
scientific  3  the  foiuth  is  altogether  specidativc  and 
imaginary,  and  pertains  exclusively  to  the  mineral 
geology"  :— 

I.  Tliat  pit-coal  is  an  earth  or  stone  cliiefly  of  the 
ai'gillaccous  genus,  penetrated  and  intpreguated  with 
bitiunen.  But  Mr.  ICirwan  long  a^o,  very  justly 
remai'ked,  that  the  insufficiency  of  this  solntiou  is  dc- 
inonstraled  hv  Killteuny  and  other  coals,  which  ai"e 
devoid  of  bitumen,  and  also  tliat  the  quantity  of 
earthy  or  stony  matter  in  the  most  bitimxinous  coals 
bears  no  proportion  to  them. 

II.  Tlie  most  prevailing  opinion  is,  that  mineral 
coiJ.  is  of  vegetable  origin  :  that  the  vegetable  bodies 
ha^'e,  subsequently  to  theh"  being  burieil  under  »ast 
strata  of  earth,  been  mineralized  by  some  unknown 
process,  of  which  sulphuric  acid  has  probably  been 
the  principal  agent,  and  that  by  means  of  tlds  atid, 
the  oils  of  the  tUfferent  species  of  i\'ood  liave  beeu 
converted  into  bitumen,  and  a  coaly  substance  has 
been  formed. 

in.  The  opinion  of  Arduino  is  most  smgular :  he 

*  rhiloBApMi'til  Tfans&cUoiis,  t8IKl, 
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Hioeives  coal  to  be  entirely  of  mnriue  formation,  and 
'  originated  from  tlie  ful  and  unctuous  in;itlor 
of  tlie  numerous  tribes  of  animals  that  oucc  iuhabitcd 
the  ocean. 

IV.  Mr.  Kirwan  considered  coal  and  bitiimen  to 
lave  been  derived  from,  what  he  deeigiiates,  "  llie 
>rimoi'diiil  chaotic  Huid." 

Could  we  imagine  a  person,  acquiiiuted  with  tlie 
icthods  of  modem  physical  investigation,  to  hear  the 
enqxiirj-  relative  to  the  vegetable  origin  of  our  coal 
^fields  stai'tcd  for  the  first  time,  it  may  be  supposed  lie 
rould   ualnrally  tliink   of  propounding  a  series  of 
jucstions  something  like  the  following  : — 

1.  Is  coal,  when  subjected  to  chemical  analysiw, 
foiuid  to  ;yield  products  aualagoua  to  those  derived 
iy  idmilar  processes  from  ligneous  matters  ? 

2.  Ha\e any  experiments  been  instituted  by  which 
conversion  of  wood  into  matter  resembling  cool 

is  been  effected  ? 

3.  Do  there  any  where  exist  in  sitn,  massea  of 
latter  exhibiting  on  a  large  scale,  the  actual  stages 

progress  of  such  a  tiunsmutiition  as  tliat  assiuncd 

iy  geologists — i.  e.  depositions  presenting  tJie  dia- 

iiict   transition  eharacteriatica,  corapreheudiiig   un- 

Pdouhtcd   woody  fibre  in  the  superior,   or  upper  or 

fnewer  beds,  and  of  true  mineral  coal  in  the  inferior 

['or  lower,  or  more  ancient  strata  :' 

4.  Do  the  coal  strata  present  any  organic  remains 
E'er  other  phenomena  indicative  of  vegetable  origin  ? 

To  every  one  of  these  queries  a  distinct  answer  in 

["llie  alfimiatii  e  might  be  given  j    nevertheless,  the 

enquiry  devolopes  collaterally  so  many  anomalous 

phenomena,  thai  the  application  of  facts  tending  to 

establish  a  conclusion  at  which  Mr.  Hatchctl,  and 
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recent  geological  writers  in  general  ba^c  arrivcc 
naniriy — Uiat  the  theory  wliirli  regards  vegetable 
substauces  aa  the  principal  origin  of  coal,  much  the 
most  prehable,  because  it  is  cori'oborated  by  the 
greater  number  of  geological  facte,  a«  weU  as  by 
many  experimental  results, — has  by  nv  meaiis  been 
uninciiuibered  with  diiliciilties.  It  tiaa,  indeed^  heeii 
justly  remarked,  tliat  until  lately  the  TCgetable  origin 
of  coal  has,  in  the  more  perfectly  fossilised  varieties, 
been  ratJier  inieired  than  demonsti'ated.  Peat,  we 
know,  from  actual  observation,  to  consist  of  decayed 
vegetables.  The  process  is  going  on  under  our  eyes : 
we  can  watch  its  progress,  distingubh  its  degi-ees,  and 
observe  its  results.  Tlie  lignites  of  the  upper  depo- 
sits aie  so  aualagous  to  peat,  and  so  decidedly  present 
traces  of  woody  tissue,  that  we  can  have  no  reasonable 
doubts  respecting  thcii-  origin.  Bovey  coal  is  evi- 
dently dicotyledonous  wood  paiiially  altered.  In  the 
coal  beds  of  the  lower  formations,  however,  we  cease 
to  recognise  decided  appeaiauces  of  vegetable  matter, 
and  in  several  varieties  the  texture  is  so  compact  or 
ciystalline,  that  were  analogy  inapplicable,  they  could 
not  be  considered  as  organic.  Tliis  is  more  especially 
the  case  with  glance  coal,  as  also  with  the  variety 
called  pitch  coal.  Tlie  foregoing  are  the  sentiments 
of  Mr.  Witham,  who,  in  his  work  on  Fossil  Vegeta- 
bles, has  delineated  beautiful  sections  of  jet^  lig^nites, 
and  cveu  the  canuel  coal  of  Lancashire,  in  all  of 
which  the  ti-aces  of  organization  are  decided — though 
some  of  tliese,  as  the  Bovey  coal  for  instance,  where 
the  woody  character  is  strikingly  obvious  exteriorly, 
and  iu  the  gi-ain  viewed  generally,  did  not  present 
those  interesting  appearances  under  the  microscope, 
which  might  have  been  expected. 
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lical   invesligatiott,  already  adverted  to,  al- 
"thongli  pursued  by  several  able  experiineiiUilists,  and 
in  its  results  dcvelopingmucli  curiousi  illustration,  ha« 
perlxaps  been  tlie  least  t-oucliiHive  in  its  bearings  upon 
tlie  question  of  the  ligneous  origin  of  mineral  coal. 
Mr.  Hatchett,  however,  not  only  obtained  from  coal  a 
substance  possessing  properties  aualagouB  to  those  be- 
longing to  that  extractive  principle  of  several  vegeta- 
bles, especially  oak  bark,  called  tannin, — ^bu(  likewise 
resin,  a  product  which  has  always  been  attributed  to 
oi^;anized  bodies,  particularly  to  those  of  tlie  vegetable 
kingdom ;  and  which  does  not  appear  to  have  been 
obtained  from  coal  previously  to  the  e:q)eriments  of 
tlie  above-named  indindual.     Mr.  Hatchett,  in  his 
various  experiments,  found  it  easy  to  produce,  by 
means  of  chemical  action  upon  vegetable  substances, 
a  matter  analagous  to  Bovey  coal,  with  the  important 
exception  that  the  artificial  product  was  never  bitu- 
minous ;  and  it  is  stated,  on  tins  authority,  that  true 
bitumen  has  never  been  formed  by  any  artificial  pro- 
cess hitherto  deWsed,  either  from  the  resins  or  other 
vegetable  substances  :  products  resembling  it  in  odom* 
whenbumed  and  in  other  properties,  have  been  obtained 
— ^but  tlie  effects  of  alcohol  or  water  always  proved 
these  products  not  to  bt;  bitumen.     "  But  synthesis 
ofnaturalproducts,"ob9en'es  Mr.  Hatchett,  "although 
required  in  stiict  chemical  demonstratiou,  ia  (as  we 
have  but  too  often  occasion  to  know)  seldom  to  be 
obtained,  especially  when  operations  are  performed 
on  bodies  whose  component  parts  are  liable  to  an  in- 
finite scries  of  vaiiatious  iu  their  proportions,  qualities^ 
and  modes  of  combination.     Considering,  therefore," 
proceeds  our  authority, "  tliat  bitumen  and  resin  afford 
by  certain  uperatioiis  similai"  products  ;  that  resin  and 
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biliuiioii  aie  fouiut  blonJeJ  togellier  by  nature,  and 
that  tills  jnixed  substance  accuiiipanies  a  species  of 
cuiil  wliicli  iu  many  pails  still  esliibits  its  vegetable 
origiiij  wLilst  in  others  it  passes  into  pit-coal,  we  vaa.y, 
witii  the  greatest  probability,  eonclnde,  that  bitumen 
is  a  luotlification  of  the  i-esinoiw  anil  (lily  parts  of  ve- 
(^etubles,  produced  by  some  process  of  ualui-e,  Trhich 
has  operated  by  slow  and  gratluid  means  on  immense 
masses,  so  tlrnt  eveu  if  we  were  actpiainted  with  the 
process,  we  should  scarcely  be  able  to  imitate  its  of. 
fccts,  from  the  want  of  time,  and  deficiency  in  tliebulk 
of  the  materials.     But  although  bitumen  cannot  at 
present  be  arlificinlly  formed  from  tlie  resinous  and 
other  vegetable  subslaiicea  by  any  of  the  known  che- 
mical processes,  yet  there  is  every  reason  to  believe, 
that  tlie  agent  employed  by  nature  in  the  formation 
of  coal  and  bitumen  has  been  either  nimuatic  or  sul- 
phuric acid ;  and  when  it  is  considered  that  common 
salt  is  never  found  iu  coal  mines,  except  when  m  the 
vicinity  of  salt  springs,  wliilst  on  the  conti-ary,  pyrites, 
sulphate  of  iron,  and  alum,  most  commonly  are  pre- 
sent J  these  facts,  together  with  the  sulphm'cous  odour 
emitted  by  most  of  the  mineral  coals  when  burned, 
appear  strongly  to  e-vincc  the  agency  of  the  latter. 
That  tliis  has  been  the  casCj  seems  also  to  be  corro- 
borated by  the  great  resemblance  wiiich  the  coals 
formed  artificially  from  many  ^'egetable  substances 
bear  to  the  mineral  coftls ;  especially  as  tlie  similarity 
is  not  confined  to  external  characters,  but  extends  to 
other  propei-ties.     It  may  be  added  that,  by  the  action 
of  sulphuric  acid  on  vegetable  botlies,  a  much  greater 
portion  of  their  carbon  is  converted  into  coal,  than 
when  the  same  iirc  subjected  to  tlie  effects  of  fire." 
In  lurther  illustrutiou  of  the  uow  so  generally  ad- 
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Emitted  uhauge  of  vegetable  mjitler  ijita  coal,  bv  what- 
ver  process,  aiid  in  addilio]i  to  what  Iia-s  been  said 
reference  to  peat,  it  will  be  fouud  that  our  own 
[inland  presents  ns  with  a  tiipartitc  scries  of  fossil  com- 
bustible   substances,   the    intermediate    member    of 
vliich  exhibits,  in  a  striking  manner,  the  coal  in  lluit 
iStagc  of  partial  minonilizatiun,  which  appears  socon- 
cluiuve  in  favour  of  the  theory  of  a  li^eous  origin  : 
as  an  illustration  of  the  most  recent  deposition,  or 
modem  member  of  this  threefold  series,  may  bo  men- 
tioned the  submaiiue  forest  on  the  const  of  Lincoln- 
shire,* the  timber  of  which  has  not  suffered  any  very 
important  change  in  its  vegetable  character.     There 
are  several  other  accumulatioDs  of  wood  in  different 
piU'ts  of  the  kingdom— in  some  cases  tlie  remains  of 
forests  known  to  liave  been  existing  within  the  period 
embraced   by  our  annals.     Occasionally,  tlie  sub- 
stratum of  our  immense  peat  depositions  consists,  as 
previously  noticed,  of  vegetable  remains  of  a  much 
larger  order  than  those  fonning  tlie  superior  beds — 
trees  of  various  descriptions,  the  species  in  many  in- 
Btaucos  readily  diatiuguishablc,  and  affording  by  their 
exhumation,  not  only  supplies  of  fuel,  but  even  tim- 
ber for  Ainious  economical  purposes.      Striking  ex- 
amples of  this  latter  circumstance  are  daily  taking 
place  in  Holdeniess,  a  large  triaugidar  distiiet,  coa- 
ftiating  cliieBy  of  peat  moors,  aud  tracts  formed  by 
the  sediment  of  ancient  immdatious,  bounded  on  one 
side  by  Ibe  German  Ocean,  on  another  by  the  es- 
tuary of  the  Humber,  aud  on  the  lliii'd  by  the  chalk 
formation  of  the  Yorkshire  Wolds.f     The  other  cx- 


•  DcMiilnTil  by  Corrcft  do  Scrm,  in  I'iii).  Trnnj.  17!Mi. 
t  Jubu  I'bUUi>a,  In  IliiL  UiLf.  AprU.   1631.  p.  i6X     Mr.  Oo  la  BcchA 
(Gook»g)»l  MKntiol,  p.  Itifi]  irl\-a»  n  wiiciiK:  but  inU^roilliig  acnoiint  of  sevc- 
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Ireiuc  soriL's  of  ligneuus  iiiulter,  uiid  which  1i;l8  itudL^r- 
gone  the  must  eutire  change,  cuuiprlses  llie  varieties 
of  pit-coal,  so  abundant  iu  many  part:;  of  thia  coudUt, 
and  ill  whicli  almost  every  appearance  of  vegetable 
origin  has  been  destroyed.  The  foniiation  appareDtly 
equally  remote  froin  tlie  two  extremes*  just  tioticed,  but 
which  nevertheless  discloses  peculiarities  siiigulailj 
aualagoiis  to  both  of  them,  is  brown  coal,  (tUe  hmttu- 
kolilvn  of  Geimau  Minemluglsts)  found  abundantly 
in  some  parts  of  the  world.  In  this  coimtiy  it  is 
represented  by  the  well-known  strata  of  bitiuniuoiis 
wood,  called  Bovey  coal,  which  exhibits  a  series  of 
gi'adations  from  the  most  perfect  ligneous  toxture,  to 
a  substance  ucai'ly  approacliing  the  characters  of  pit- 
coal,  and,  on  that  account  locally  distiuguished  by 
the  name  of  stone  coal.  This  fossil  which  is  believed 
to  have  been  deposited  posterior  to  the  chalk  forma- 
tion, and  which  is  denominated  irom  the  place  where 
it  lias  long  been  found — Bovey-Tracey,  near  Chud- 
leigh,  in  Devonshire — was  first  largely  described  by 
Dr.  MUIes  in  a  letter  to  the  Earl  of  Macclesfield, 
President  of  the  Royal  Society,  17(50;^   it  wa-s  also 
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■  I.ignilcfl,  which  aro  manifestly  bitumJniEoJ  wood,  iftlil  an  intorm<MliiLlfl 
]il»c<vin  the  gradatirpn  b  etwp  on  t  ego  table  miiiteT  und  pit  eouJ.  TUeThnTc 
Ilia  fibre  of  tho  former,  with  Ihe  jetty  lustra  anil  fracture  of  Ilio  Inttcr.  Somd 
li^iCea  closely  resemble  piiBts  in  thi'ir  chemical  oharaclers;  others  spem  to 
(imdiiato  into  perfuct  coal.  It  Is,  lUuivfon",  tbe  geological  posUloa  in  Ihu 
i^al  lueasiires  thjtt  dGUirmincta  tills  combuKliljle.  Whnterer  Ik  faunil  )□  tho 
sLratii  above  the  inagneainn  limcstoue  lias  been  calloJ  a  Hgiiilo  coal,  ftildi 
Dr.  Ure,  (Geologj-,  p.  1''2,)  froni  itlioiu  this  paa5age  is  taken,  is  lu  fatt  lo 
vegetable  matter,  what  adipocira  is  to  utiimal ;  Ih6  complpcion  i>f  thu  cbcniical 
clisnge,  in  which  tho  fibriias  structure  disuppcais.  I.igTiite  ha£  goni3»lly  a 
waodtj  axpeel  ;  coal  always  that  of  a  rook. 

■f-  PliiloBoiihica.1  TraiisacUons,  vol.  11.,  p.  535. — The  Bovey  coal  tina  b«en 
worked  atoul  a  </?nlnry;  tnd  the  whole  area -eiploreJ  in  tbiit  lime  mij- 
ftmoont  to  nearly  It/elTH  acroe.  The  -coal  is  moS'tly  nM;<l  for  steam  ong^nua 
and  in  Ibe  bnmUig  of  lime,  and  occa^onoily  in  the  miuiufi return  of  carl.hon- 
w-«ro.  It  is  M«l  iiMd  at  present  f-w  domeatic  purpnsfs,  its  Bulphureoui  exhft 
laii'iin«  being  nnt  only  ilJiidgrQeatiilP,  hut  noxioui. 
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liuule  tlie  subject  of  a  series  of  experiments  by  Mr, 
iiatcliett,  tlif  details  of  which  were  laid  before  that 
illustrious  body  in  1804  and  1800,  and  from  which 
details  many  of  the  particulars  of  the  present  treatise 
are  taken.  On  comparing  the  two  accoimts,  it  is 
impossible  not  to  be  struck  with  the  remarkable  dif- 
ference which  the  etfect  of  the  progivss  of  science  for 
about  half  a  century,  had  iu  detennining  to  such  op- 
posite conchiflionsy  the  opinions  of  two  philosophical 
indiWduals,  hanng  the  same  substance  before  tlicm, 
Tlie  object  of  Dr.  Millos  in  hia  remarks  was  to  cs- 
tablisli  the  hypotbtsis,  thai  tliisaud  simiUu'substanccjs 
arc  not  of  vegetable  but  of  mineral  origin ;  and  to 
prove  this,  he  addnces  a  great  nmuher  of  canes,  most 
jof  which,  however,  in  (lie  present  stale  of  natiu-al 
[bistory  and  of  cliemistry,  must  be  regarded  as  pro^iDg 
the  contrary. 

Tlie  Bovey  coal  is  ftnmd  in  strata,  corresponding^ 
almost  every  particular,  with  the  fossil  wood  of 
[Iceland,  called  surturbrand,  described  by  Von  IVoiJ, 
?rgmann,  and  otliers.     Tlie  different  strata  of  both 
lese  substances  arc  likewise  similar,  being  composed 
wood  or  trunks  of  trees,  wliich  have  completely 
jst  tlieir  cylindrical  form,  and  ai-c  perfectly  flattened, 
if  they  had  hern  subjected  to  an  immense  degree 
jf  pressure.     Tlie  siiccesfiion  and  tliickness  of  the 
rtrata  at  Bovey  are  thus  described  by  Mr.  Pai'kinson: 
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The  uniicxcd  sketch  (fitf.  2.) 
Uikcu  from  Pai'lviuMUu,  shews 
!]ic  aiTangcment  of  sti-ata;  the 
MuL'k  iiiirts,  letteretl  a  b  c  d 
and  E,  represeul.  layers  of  coal 
correspou<ling   with    the  fore^ 
goin^r  Nos.  a  lu  0  inclmivc ; 
tlio  Hncil  portious  ai-e  strata  of 
an  inferior  kind  of  coal,  not 
ffortli   taking;    np  ;    and    the 
white   spaces  indicate  ai'gilla^ 
ceous  sti-alii— the  uppermost  of 
these,  or  that  hetweeu  tlje  fiftli 
and  sixtli  bed  of  coal,  beiDjr 
ten  feet  thick,  induding  the  tH  u  psciido  seams ;  and 
that  between  the  sixtJi  ;uid  seveutli  beds,  also  inchi- 
ding  two  woi-tlJess  strata,  is  eight  feet  thick.    The 
lower  coal  strata  furnisli  tbe  best  and  sti'ougest  sub- 
stance for  burning;.     The  shal"t  fi»m  the  grass  to  the 
bottom  of  the  last  coal  stratum,  is  seventy-five  feet 
deep.     Tt  luis  been  bored  tliuij-threc  feet  atiU  deeper, 
but  notliiiig  was  discovered,  except  a  muddy  kind  of 
clay,  iiitei-mixed  with  aaiid.     Tlie  disposition  of  tlie 
strata  is  displayed  by  their  method  of  working :  they 
begin  at  the  top,  and  clear  away  to  the  distance  of 
eight  or  ten  fathoms,  and  work  down,  in  a  pcriwudi- 
cular  direction,  through  the  vaiioiis  strata  to  tlie  Ijot-  - 
torn  of  tlie  shaft :  then  recommence  their  ojieration.'*.*  f 

Tlie  dii-ection  of  the  strata  at  Bovey,  is  from  north 
to  soiitli ;  tlie  inclination  or  dip  tending  to  the  latter. 
Tliis  inclination  was  stated  by  Mr.  Scaminel],  who 
fiuiiislied  Pai'kinson  with  the  pm'ticiUars  ol'  tliia  coal, 
to  be  about  one  foot  in  six :  the  leading  part  is  from 


•  Oigunu'  RciDa'tnf,  vol.  i.,  p.  JlM. 


I 


BOVEy   COAL.  07 

OAst  to  west :  the  noiihfni  piirt  buHHuls,  or  comes  to 
the  surface,  nitliin  an  hmulred  yards  of  the  shall, 
where  it  ia  cut  off  hy  a  bed  of  saud ;  to  wliat  depth 
the  sotitlieni  exti'emily  rca^'hes  liati  not  been,  and 
probably  cauuot  l)c  ascertained :  it  lias  been  found, 
however,  to  extend  a  quai'Ier  of  a  mile.  The  eiwtem 
portion  extends  more  than  seven  uiilc-s  though  tJie 
western  has  not  been  ti-aced  nioi*e  than  two  miles. 
The  wliole  deposit  is  said  tu  occupy  a  kind  of  basin, 
or  ancient  valley. 

Thia  formation  is  by  no  means  peculiar  to  Devon- 
phire — nor  even  to  Great  Britain  :  sti'ata  of  bitmui- 
noiLs  wotid  iu-c  found  in  varioim  parts  of  France,  in 
the  vicinity  of  Cologne,  in  Hesse,  Bohemia,  Saxony, 
llaly,  and  especially  in  Iceland  as  already  mentioned. 
TTie  Bovey  coal  Is  commonly  of  a  cliocolate-brown, 
■«nd  sometimes  almost  lihiek.  The  quality  and  tex- 
ture are  various  in  different  strata :  from  some  of 
f  these,  it  is  obtained  in  the  form  of  straight  flat  pieres 
three  or  fom*  feet  in  length,  resembling  boards,  and, 
therefore,  called  board-coal :  thin  pieces  of  lliis  kind, 
when  first  dug,  and  while  moist,  will  bend  somewhat 
like  horn  ;  but  as  it  dries  it  loses  its  elasticity,  and 
becomes  brittle.  Tlie  sectile  appearance  in  some 
specimens,  cut  and  polished  by  Mr.  Witlumi,  is  very 

Ibeautifid,  and  companiti^ely  regular.  Others  ha^e 
an  obliipie,  wavj-,  and  undulating  texture,  and,  as 
Dr.  Millt^s  observes,  have  a  strong  resemblance  to 
■tlie  roots  of  trees,  from  wliich,  most  ])robably,  (his  sort 
haa,  in  a  great  measure,  been  foniied.  Some  kinds, 
■also,  appear  to  be  more  or  less  intermixed  with  earth  ; 
but  tliat  winch  produces  the  most  powerful  and  lasting 
fire,  is  called  stone-coal ;  it  is  black,  with  a  glossy 
fracture :  has  little  or  none  of  the  vegetable  texture ; 
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is  more  solicl  aiid  compact  tliaii  t1ie  otliers>  being 
almost  as  Iieavy  as  some  of  tlic  pit-coala,  tlie  nature 
of  which  it  seems  nearly  to  H|ipr()ach.  Mr.  Hatchctt 
suhmitted  the  wavy  siJucies  of  Buvey  coal  to  chemical 
exaniiuiitioi),  iuitl  ibuntl  tliat  200  grains  by  distillation 
}iel{lc(l : — 

Graltii. 

1 .  Water,  which  soon  came  over  acid,  and  afUTwards 

turbid,  hy  the  imxiiireof  some  biUiinQii GO 

2.  Thick  lirown  oily  biUiineii    21 

3.  Clmrcoal    90 

4.  MLved  gas,  uftrisiatin g  of  hjdroycn,  niibonatcd 

hydrogen,  nnd  carbonic  acid,  esumated  at 39 

200 

The  charcoal,  by  incineratiou,  left  about  foiir  grains 
of  yellowish  ashes,  consisting  of  alimiina^  iron,  and 
silica ;  hut  it  was  remarkahle  that  tlierc  was  not  the 
sniallest  trace  of  alkali.  No  extractive  substance  waa 
derived  on  {lige»ling  llie  coal  in  boiling  water :  but 
by  digestion  in  alcohol  a  tincture  was  formed,  which, 
by  evapoi*ation,  afforded  a  substance  possessing  all 
tlie  properties  of  resin,  and  proving  that  the  whole  of 
the  proximate  pi-inciplen  of  Oie  original  vegetable 
have  not  been  entii'ely  cliaugcd — a  small  portion  of 
true  reslnj  not  converted  into  bitumen,  (the  ultimate 
effect  of  those  causes  which  convert  vegetable  matter 
into  coalj )  still  remains  inherent  in  the  mass. 

Tlie  Bovey  coal  in  not  only  bitumimsed  to  the 
degree  intimated  above,  but  there  are  inchcations  of 
an  excess  of  inflammable  matters  of  this  class  ;  Dr. 
Milles  observes,  that,  "  Amongst  the  clay,  but  ad- 
hering to  tlie  coal,  ai-e  found  lumps  of  a  bright  yellow 
loam,  extremely  light,  and  so  saturated  with  petro- 
leum, that  tliey  bum  like  sealing-wax,  emitting  a 
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Tcrr  agreeable  aiul  aromatic  sceut."  Tills  siiljslance, 
however,  Mr.  Hatchctt  baa  fownd  not  only  t4)  In;  of  a 
compoBitioD  romote  Iroui  that  Huspeclud  Iiy  ]>r.  MiUch, 
btit  totally  diffemit  from  any  of  the  bitiuuenti  hilhei-to 
iliscoveivd,  consisting  partly  of  resin,  Und  partly  of 
a,s]>haltus,  and  Iicnce  it  has  been  called  Retinasphal- 
tuiu. 

One  objection  formerly  m*gcd  against  tJie  vegetable 
origin  of  coal,  as  it  purtalcfslessof  aeheniieal  or  even 
j>liilo»opliIcal  than  of  an  historical  character,  becomes 
weak  in  proportion  as  our  knowledge  of  the  extent 
of  causes  fonnerly  and  actually  in  operation,  is  in- 
creased. Dr.  Milles,  in  tbe  Remaiks  already  ad- 
verted to,  in  enumerating  the  reasons  why  he  con- 
Kiders  the  Borey  coal  to  be  not  of  a  vegetable,  but  of 
a  mineral  origin,  says,  "  In  the  first  place,  there  docs 
not  seem  to  be  any  imaginable  canse  in  natiu-e,  which 
could  bring  together  such  a  mass  of  fossil  wood,  as  is 
found  iu  tiiis,  and  other  strata  of  the  like  kind  in 
difTerent  parts  of  Em'ope.  It  extends  here  [atBovey], 
to  the  depth  of  seveuty  feet :  in  that  at  Munden  [in 
Germany],  tliey  have  sunk  fifty  feet,  without,  coming 
to  the  bottom."  There  arc  few  persona  at  IhT;  present 
day,  so  unacquainted  witli  the  signal  monmuents  of 
diluWal  action  on  the  different  portions  of  the  earth's 
surface,  as  to  fmd  any  diificultj'  iu  conceiving  that 
the  same  ti-emcndoua  euergj',  whatever  it  may  have 
been,  wliicli  has  collected  vast  mountains  of  marine 
exuviae,  would  be  abundantly  adequate  to  bring  to- 
gether vegetable  masses  equal  to  any  bitnmiTions 
fossil  strata  iu  the  known  witrld.  It  is  by  no  means 
necessary  to  imagine  that  they  have  bccu  Imn sported 
firom  any  great  distance,  lliough  that  supposition 
wo\ild  contdn  in  it  nothing  improbable. 
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That  tlmv  mighl  be  mow  pecalnr  coodilioDB  in 

Ae  exnbemice  and  cfaesaocil  naOnre  iif|«ii  i  ■!  TCge- 

tatioBfieeiiisprobaMe.    M.  Rqngiriait  (in  T^mffvmmt 

del  %'tffti.  fbcafef,  181^.)  ns  die  lint  v)h>,  in  ex- 

fibJimtg  the  caibooised  natme  of  coal,  duaglit  it 

neeessoiT  to  sq^iose  diat  dv  aXmo^here  onoe  ean- 

taoned  a  mucii  laiger  proportion  <^  cariiomc  Jkddgas 

tban  it  does  nor.     He  assomes  diat  as  it  mdgfat 

happen  diat  there  was  then  mnrfa  leas  raooM,  pfants 

nnut   need  bare  lived  br  absoriHiig,  duo^i  the 

learegf  and  appiopriatxi^  to  Aemaetres,  mndi  cailioa 

taken  bam  the  air.     M.  Th.  de  Sanssore  *  has  de- 

momtnted,  that  a  propcstion  of  two,  three,  foor,  mad 

even  eight  per  cent  <k  caibomc  acid  gas  in  die  air, 

mscr  be  faTonrable  to  vegetation.     In  this  way  the 

gigantic  height  of  plants  at  an  earir  period  ia  though 

to  be  explained :  wfaile  the  amnltaneous  exiateiice  of 

man  J  reptiles  and  Uie  absence  of  mammalia  is  denned 

to  accord  with  the  hTpotheffls.f 

*  De  CaoioOe.    EMm.  PULJvmu  Jan.  1833. 

f  TUitheofybelcKvillf  rapoDiidedbyHi^Bnraet,Fro&M(«of  BoUnj 
in  King'*  CoUegc,  London,  u  foUfnrB :— "  The  office  of  Um  and  ibe  other 
ItUnl*  ot  the  coal  ronnation,  and  the  final  caiue  of  iheir  i«ed(Hninu>ce  in 
that  peffod,  wonU  seem  from  nnmeroM  facte  to  bc^thalby  ihriraiwimilarion 
of  (lie  caiton,  and  abciaUon  of  the  oi^en  with  which  ilwaaeotoWnod,  Ibey 
miKht  pnrify  llie  timoefhen,  and  bring  it  into  a  condition  in  which  it  wonU 
bewmje  iw^rable  by  reptile*,  beaste  and  man.  Thatsnch  wastheprimiliTe 
wndltl/m  of  the  aimo-phere,  and  that  it  was  thna  gradually  porified  by  the 
KTrmtb  "f  plaut*.  teem*  to  be  not  improbable,  from  the  orennMlwM*  that 
r.-plfl««  and  other  cold  bl<K>ded  animals,  which  can  atOme  and  enjoy  an 
«ll...«phi.T«  that  wonU  be  fatal  to  warm  blooded  animals  and  man,  an  the 
.aril«t  of  which  any  fo«ll  remain-  are  fonnd.  That  the  atmOBphere  at 
finti  wa»  rery  gfialiy  loaded  with  carbonic  add,  ia  probable  from  reptiln  not 
app.«ri»K  lijilfl  itfu^r  the  coal  formation:  and  that  it  required  many  suc- 
ce«We  K-nerattrm.  of  planla  to  render  it  reaplrable  for  hirda  uid  heaat..  » 
al«,  Jlk.-ly,  ai>  It  U  iwl  until  long  after,  that  any  vesUges  of  these  numala 
nr«  fuiind,  Thc-c  ww.;  the  Immciliate  precnrsors  of  the  human  race,  the 
»>*«n^lt(»»  "f  «  *"'1'>  *••'''''  """y  ntwlerprize,  and  of  which  they  litfle  know 
ttiii  woii^'irful  .tructurc  <«  ilia  suntasring  beauty." 
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Tery  agreeiibic  antl  aromatic  scent,"     Tliis  subsUiHcp, 
howevei*,  Mr.  Hatchctt  has  Ibnnd  not  only  tu  be  of  a 

I  composition  remote  Irom  that  suspected  I»j  Dr.  Millcs, 
but  totally  clifl'ercnt  fmm  any  of  the  Mtiunens  hitlierto 
discovered,  consisting  pjully  of  reaiii,  ;md  jiaiily  of 
aspliallus,  and  hence  if  baa  been  called  Rclinaspbal- 
rtum. 

One  objection  formerly  nrgcd  ngninat  Ibe  vegetable 
'  origin  of  coal,  as  it  pailalies  less  of  a  chemical  or  even 
pbilosopiiical  than  of  an  historical  character,  becomes 
[Weak  in  proportion  an  our  knowledge  of  the  extent 
iof  causes  fonnerly  and  actually  in  opei^ation,  is  in- 
[creased.     Dr.  Milles,   in  llio  Kemarka  already  ad- 
Iverted  to,  in  enumerating  the  reasons  why  be  con- 
wdei-s  the  Bovey  coal  to  be  not  of  a  vegetable,  but  of 
la  mineral  origin,  says,  "In  the  first  place,  tliere  does 
I  not  geem  to  be  any  imaginable  cause  in  natme,  wliich 
could  bring  together  such  a  mass  of  fossil  wood,  as  is 
found  in  this,  and  other  strata  of  the  like  kind  in 
diiFcrcnt  parts  of  Em-opc.    It  extends  here  [atBovey], 
[to  the  depth  of  seventy  feet :  in  that  at  Miinden  [in 
teermany],  tliey  have  sunk  iifty  feet,  ivithout,  coming 
to  the  bottom."     There  are  few  persons  at  tli^  present 
Fclay,  so  uiiacquauited  with  the  signal  monimients  of 
dilnWal  action  on  the  ditTerent  portions  of  the  earlli's 
I  surface,  as  to  find  any  diiEculty  in  conceii-iug  tliat 
he  same  tremendous  energy,  whatever  it  may  have 
[been,  which  has  collected  vast  mountains  of  marine 
Lavi<e,  would  be  abundantly  adequate  to  bring  to- 
other vegetable  masses  equal   to  any  bitimiinous 
ibssil  strata  in  tlie  known  world.     It  is  by  no  mcaUK 
lecessary  to  imagine  that  they  have  been  h-ansported 
Dm  any  gi*eat  distance,    though   that  supposition 
rould  contain  in  it  nothing  improbable. 
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of  trees  technically  called  loga.  In  February  or 
Marcli,  tlic  quantity  of  these  logs  is  Kometuues  so 
great,  that  not  only  the  river  itself,  but  llie  sea  for 
sereral  miles  off,  was  so  completely  covered  over  with 
them,  that  it  required  some  skill  to  get  throngfa. 
The  whole  ground, — if  the  loose  and  muddy  soil 
could  he  80  called, — appeared  te  be  fonued  of  layers 
of  these  logs,  matted  together  into  a  network,  or 
raOier  a  gigantic  raft  of  rough  timber*,  many  yarda^ 
and  perhaps  fathoms  in  depth,  over  hundreds  of 
squai'e  leagues.  May  not  tliis  atratnm  of  vegetable 
matter,"  asks  the  philosophic  traveller,  "  wluch  Uiere 
is  every  reason  to  suppose  stretches  over  tlie  whole 
delta  at  the  level  of  tlie  sea,  become  in  some  ftitnre 
geological  rcvoluLion  of  the  world  a  gi'eat  coal-field." 
Speaking  of  the  great  river  Atchafalaya,  and  its 
enormous  raftage.  Captain  Hall  adda ;  "  the  river 
just  mentioned  flows  out  of  the  Mississippi  at  a  point 
about  250  miles  fi'om  the  sea.  Twenty-seven  miles 
from  the  etllux  the  rail  begins,  atul  extends  over  a 
sjiaco  of  twenty  miles :  but  as  the  whole  distance  is 
not  filled  np  with  timber,  the  aggregate  raft  is  only 
ten  miles  long.  Tlie  width  of  the  Atehafalaya  is 
220  yai-d.s ;  llie  raft  extends  li'om  bank  to  bank,  and 
18  supposed  to  be  about  eight  feet  thick.  It  has  been 
accumulating  for  more  than  fifty  years,  and  is  made 
annually  larger,  by  supplies  of  ta-ees  drifted  into  the 
river  from  the  Mississippi."  In  all  likeliliood,  this 
immense  aggregation  of  drifts-wood  will  continue  to 
increase,  imtil  in  process  of  time  it  may  become 
covered  with  siiud,  and  afterwards  with  vegetation  of 
llie  higher  order,  as  already  at  certain  seasons  it  ia 
gay  with  vcrdm'c  and  flowers,*  aud  after  aauccessiou 


Do  la  Qccbc  disparagos  ibo  ]d«<i  whicli  has  boea  promulsalcd  relativ* 
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ltu.s   assumetl,   as  a   not  iiupro- 

lluit    tlio    coal    hctls   in    every 

■  ur'  where  Uie  cliirl"  KKalitics  and 

immicvnl  vegctutiou  were  situate. 

*;ur,  there  may  we  presiuiie  the 

f-  profnscly   standiiig   when   the 

in'  ciuue  npou  ihem.     A  deluge 

^  til  us^  for  tliis  (leKtmctivc  but 

i-mi;e.»     ITie  great  torrents  oi" 


f^siaofoBronaldapndU,  hukMB  tfno^^ 

'i.iri>£4u  of  iha  TCgelaUc  nmaiiu,  bnt  mocv 

r  fn»h  wMttr  sMk,  he.  *>m1  tbe  AppwEnt 

;  I  irrmutf  iMvrrer,  thM  Uw  latter  ooadasion 

I  ml  III  iiiiMlmi.  liiilinliiitj  III  III  ili»i  iiiiinil 

'  '1  alraal  L«od>  and  HalifiLZ.    Tbb  dmun 

'  ^vft  ftnitieA  mem*  haring  hwn   Ibvad 

ni^tCh  Tsiioaa  stntta,   kn«  afloviM  frwh 

,    :aUiet  uf  a  widdcn  dilnvul  canao  in   ike 

.  f  HI)  iaib£aiuJjr4o«|irocc«of  depoMdoa 

Snaual  Umm  pebtfled  Menu,  whteh  an 

<  .«i,  uf  ihalc,  attt  of  «ffcl»«ooc,  bare  been 

..  re  tbc;  pw.    lUt,  ho««ra,  bas  b«ea 

-A.  n.  a>  "  an  wiBMvil  Mm" ;  Av  «b«n. 

'r^<  <tt  fiOj  or  du;  feet  ia  kogib,  m  a 

\U  div  tanlj  pfoce**  u/  daw  fatwitrfai 

'^■11  iw  Ba«enp*BamdteAelnipMriaB 

'  -•.>  wlik-h  are  woMiiifcaJ  in  the  Joaae  aa^ 

i<r.>rped9  Ur.  FaiiMaw, "  vo  find  aa  is. 

>  <   nnrnf  ■  fiw  drpoiillm,  to  Mifcitl 

■.irenfMtlilMitfuW  a»h>Mpa«a«f 

i  acfieo  ««  **  W  aMiitate  iha  wjfJUf 

">;  ten,  it  J  wKw  an  eaQ  Ana,  •»  yliirir 

rifidi^  mt  aoiaai  i)aa*j  •»  tha  fwalliiii 

"~i  k»«  kfB  tmaik,  wt  wsk  *«,  am  Um 

1  1    fair  aaakig;,  l»  adbrr  parta—  af  dK 

-.1     »• 
iJ  ,   ittankf 
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mingled  earth  aiid  waliT,  wliich,  at,  that  period 
have  been  rolling  artjuiid,  as  ihey  poured  and  scilled 
on  the  primitive  valleys  aud  plains,  and  produce  that 
pressure,  moisture,  exclusion  of  air,  couiined  moderate 
warmth,  and  sandy  supcrincumbenta,  which  appoar 
to  have  been  the  producing  causes,  as  they  would 
now  be,  for  converting  plants  and  wood  into  coal.* 

In  contending  for  the  ligneous  origin  of  coa],  it 
will  not  of  courae  for  a  moment  bo  imagined  after 
what  has  been  already  stated,  tliat  Uie  mere  accunm- 
latiou  of  an  immense  quaudty  of  wood  imder  any 
circumstances  with  which  we  are  precisely  acquainted, 
or  exposed  to  tlie  known  agencies  for  any  length  of 
time,  is  sufficient  to  lead  to  the  fomiatxon  of  a 
stratum  of  bituminous  mineralised  matter  of  the 
nature  ol  that  now  luider  consideration ;  other  con- 
ditions which  have  hitherto  eluded  the  records  of  the 
historian  and  the  investigations  of  the  chemist,  must 
undoubtedly  concur.  The  observations  of  Dr.  Con-ea 
de  iSerra  on  the  wood  of  the  submarine  forest  at  Sut- 
ton, on  the  coast  of  Lincolnshire,  together  with  many 
sinulai*  accoimts  which  have  been  published  in  the 
Pliilosopbical  Transactions  and  other  works,  demon- 
strate in  the  most  satisfactory  manner,  that  whellier 
vegetables  are  totally  or  partially  buried  imder  the 
waves  or  under  the  eartli,  they  are  not  merely  by 
sucli  means  converted  even  into  the  most  imperfect 

eoal  JjtrulB  kb  lucnatriue  doposlla,  fnMD  tresh  vatat,  fonned  in  the  coitne  of 
Ifiovsamts,  or,  us  Eome  iLink,  inilliom  of  itpebil  Itmustbo  oTidoiilOwteilhet 
the  facls  aUiitlcd  to  ara  crrancoua,  or  Ulq  usual  linu  orrcusoning  o»  the  con! 
meiifiiircB,  iinfounJe-l.  The  fiicU,  hgwuvpr,  siicuk  I'or  iliemscli-es,  aud  mo 
fully  open  to  the  juspoetion  uf  iivury  one ;  it  umy  (lierpforu  bo  fairly  aasiinicd 
chat  ausptcioQ  must  rest  upm)  the  iLeorlos  in  iiut^Giiou," — Fuirkvtme  on  Iht 
KatuTf  vf  Coal,  and  oit  Ihs  Mode  of  Difuftilion  nf  tlm  Coal  Strain,  in  Phi!. 
Mag.  Oet.  1833.  p.  246. 
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sort  of  coal.  JSome  process^  Iherefon?,  independent 
of  these  circunistmiccs,  must  have  lakcn  place,  in 
order  tliat  llie  vegetable  substances,  such  as  ligneous 
matter,  resin,  oil,  &c.,  should  become  coal  and 
bitumen. 

Tlie  agency  of  fire  was  naturally  enough  at  an 
early  period  of  the  investigation,  supposed  to  have 
been  one  of  the  co-efficients  in  ti'anslbnning  vogetahle 
maltcr  into  coal.  Modem  cheuiistry*  had  made 
comparatively  but  a  small  progress,  vrhcn  tlie  illus- 
hious  Bei-gmatm  published  his  Dissertation  entitled 
Products  Ignh  suhicrranei  vheinice  consideraia;  for, 
at  that  time,  the  extent  and  power  of  chemical  action 
in  the  humid  way,  were  very  iiuperfectlj  understood. 
In  that  part,  however,  of  the  above  work,  where  ho 
speaks  of  the  fossil  wood  of  Iceland  called  siutur- 
fcrand,  he  evidently  appeal's  doubtful  how  far  volcanic 
fire  may  have  acted  upon  it ;  .altliough  he  couceivos 
that  iu  tlie  formation  of  it,  tliere  has  been  some  con- 
nection with  volcanic  operations.  His  words  are, 
**  Quid  de  Uguo  fossili  Islandijc  sentiendum  sit,  gnaro 
in  loco  natali  coutemplatori  dec'uhndum  rdinqimnus. 
Interea,  ut  cum  vulcaui  operationibus  ncxum  cre- 
damus,  plures  suadent  rationes,  quamns  hucusque 
modmn  ignoreraus,  quo  ailiun  texturamque  adqmsivc- 
rmit  ha^c  strata."  It  was  ceiiainly  very  natural,  pro- 
ceeds Mr.  Hatchett,  that  Bergmami  should  entertain 
this  opinion,  in  respect  to  the  surtiu-brand ;  and  it  is 
remarkable  tliat  a  schistus  embedding  the  real  sub- 
stance of  alder  leaves  in  au  apparently  half  chan'ed 
fltate,  and  seemingly  imlmoBT]  to  tlic  celebrated  che- 
mist above  named,  appears  to  be  of  the  same  nature, 

HatchoU'H  ObBArraiiaiai,  rhil.  TTOat.  vol.  94,  p.  406.9. 
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ul  iu  the  smne  cotuitry. 
scnbtjtl  hy  Mr.  St.  FouJ,  a-s  enclosed  in  a  sort  of 
marie,  are  also  similar,  aad  foanci  in  a  couuIt)'  which, 
occonliug  to  liiin,  was  formerly  volt'iiiiic.  Were 
these  sub&tauces,  tlierefore,  never  found  hut  in  coun- 
tries wliicli  cither  actually  are  or  were  volcauic,  wre 
wliuulJ  ho  almost  compelled  to  believe,  ■ft-ith  \he 
Swedish  Professor,  tliat  the  operations  of  subterra- 
neous fires  have  he<!n  concerned  in  the  formation  of 
these  bodies,  or  ratlier  in  tlie  convereion  of  them  into 
their  present  state. 

But  similar  cii-ciunstancca  arc  found  in  countries 
where  not  the  smallest  vestige  of  volcanic  effects  can 
be  discovered,  and  Devonshire  most  undoubtedly  is 
such  J  yet,  nevertheless,  the  Bovey  coal  is  there 
found  similai'  to  the  suiturhi-and  in  most  of  its  exter- 
nal and  chemical  properties,  and  in  fonning  regular 
strata.  Moreover,  the  hali'-cbaiTcd  appearance  pre* 
sented  by  both  tliese  fossils,  camiot  be  adduced  as 
any  prooi',  that  the  origiaa!  vegetable  bodies  have  been 
exposed  to  the  partial  effects  of  ?<ubtcn'aneous  fire ; 
for  it  is  uoTv  well  kiioini  that  the  oxidisement  of  sub- 
stances is  performed,  at  least  as  frequently,  and  as 
effectually,  by  the  humid  as  by  the  diT  way.*  Fos- 
sil cliarcoal,  or  wood  which  appears  to  liave  been 
exposed  to  the  dii'ect  action  of  tire,  does  indeed  occur, 
as  well  in  tlie  coal  measures  of  tliis  couutiy  as  iu 
other  pai*ts  of  the  glohef  ;  it  must  not,  however,  be 

■  Trans,  cf  tliD  Liaii»i,a  Sonetji  toI.  It.  p.  Ml. 

+  Near  to  Cemi  in  Pi?ni,  there  s-re  nuuicroui  bed*  of  fossil  uhfircott],  of  e. 
quality  tiiat  mav  bi?  umA  for  heEHing  sleam  engines,  and  ihe  like  piirpAAoa. 
The  priiici|ial  bed  lies  b«hre«a  Mmta  o!  fine  aaiidBtoiie.  GcologUia  havo 
bwju  somewhat  piMplexed  in  wcoimt  for  these  torrified  tlepoaiw ;  it  bn?  been 
ihouillil  Unit  D  phcuijEDoauD  reeordod  by  Dr.  Riubanlsoa,  ihv  nuturvli*!,  In 
Capiatii  FnmlUii'o    expeJilion  of  iliaoovBry,  respeeling  ihe  »hftle  on   lh« 
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coiilmiiultid  nitli  the  lig-uiles  iiuw  tmcler  consideration. 
I  remains,  uow,  that  wc  notice  one  other  tlieory, 
wliich  certainly  apju^ars  phiusiblej  if  not  jimhahle. 

Allusion  has  already  been  made  to  the  experi- 

meuts  of  Mr.  Hatt-bett,  and  liis  omi  acknowledgment 

tliat  the  syntlictic  result  was  imperfect.     Neithertliat 

able  chemiat,  uor  Dr.  Mac  Culloch,  could  ever  obtain 

bitumen  from  carbonated  oak,  wliiclt  stibstancc  is  iic- 

TertlieleHS  an  essential  ingredient  in  true  coal :  the 

Kfonner  gentleman,  therefore,  concluded  his  researches 

"by  entirely  referring  tlie  production  of  bilimien  to 

some  unknown  process  of  nature  in  the  transmutation 

of  wood.     "  But,  with  all  tlie  deference  whicli  is  so 

justly  due  to  that  eminent  chemist,  I  must  bcf;  leave," 

«ays  Granville  Penn,  "  to  suggest,  that  it  wonid  seem 

to  he  time  enough  to  resort  to  lliat  ultimate  jirinciple 

when  all  previous  means  of  research  shall  have  been 

l^xLausted,  whicli  docs  not  yet  appear  to  be  the  case. 

Ilxperiments  have,  indeed,  been  skilt'ully  made  un 

vegetable  matter ;  but  they  have  hitlierlo  been  made 

<n  tert'estrial  veyeiahle  m/ifterovt\y.     It  seems  to  have 

een   entirely   forgotten  in  these  investigations,  tliat 

^rreatrial  vegetation  is  only  <»ie  part  of  universal 

.v^;etation ;  and  that  immenae  tracts  of  marine  vrt/e- 

taiioH  flourish  iu  all  parte  of  the  bed  of  the  sea.     We 

may  foim  a  sufficient  judgment,  from  the  vast  quMi- 


ot  tim  Antic  Sea,  mitj  bear  on  the  quettioii.     Tbia  *kAl«  compowd 
l^clpilaaa  banks,  irhieli  ia  maiij  places  wurr  Kcliially  nn  tirv.     Thr  rmn- 
fciMtica  originatCK,  afcnnling  Iu  Ur.  Rkhsrdsnn,  in  the  drcumslanre  uf  llio 
■hale  coutuininK  a  cotiuilerablo  quaniilT  tit  milphur  In  &  ilalc  of  sncta  mi- 
nnK  dirison,  ihttl  U  rejy  Tcadtir  attract*  oxygen  Irnm  tho  atmoiq>hftrR,  and 
totUmca.    "Kuthin^.  I  ttdnlc,"  u^-e  Mr.  lU-iinie.  "waH  erplain  in  n  mvn 
ifoetOTV  Duuin«  iho  cvcuitdiico  of  cbarcoal  Id  owl  meuaici  and  uth^s 
■mta.     Iu  lb«  antiinwito  nuura  ^>^  Nonli  Atnerim,   for  vxamjile, 
ebaxrcti  oceuj*,  kIiIi  ihe  ltgu«gu»  Mniclura  u  wrll  uarknl  aa  in  Uw 
cbucoa]  rarcntljr  pntparvd." 
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tiiy  of  fuci  and  other  marine  plants  vtilparly  united 
Tinder  the  deuouunalimi  of  sm  ircetUj  wliidi  arc  con- 
tinually  cast  upon  our  coasts,  jiaJ  which  are  com- 
ixioiily  used  lor  /iiel  in  the  islands  of  Jersey  and  ■ 
Guernsey,  of  tbc  immense  quantities  of  these  tribes 
of  vegetation  that  nnist  l)o  contained  in  llie  different 
basins  and  deptlLs  of  llie  sea.  That  the  gi«at  majority 
of  natru'alists,  who  inhabit  the  interior  of  the  £Iuropean 
continent,  should  overlook  this  vast  portion  of  vege- 
tation amidiit  the  inlemiinable  foiest»  Avith  wluch  they 
see  Ihcmselves  surrounded,  would  be  leas  surprii^ing 
thou  that  -we  shoidd  neglect  to  renuu-k  it,  tlie  founda- 
tions of  whose  soil  are  every  where  encoiupassed  by 
it."  "Now,  since  all  naturalists,"  proceeds  Mr.  Pcnn, 
"are  agreed  in  this  one  point,  that  oiu-  present  con- 
tinents were  heretofore  tlie  bed  of  the  sea ;  since  ■ 
beds  of  coa]  are  found  to  lie  in  concavities  varying 
greatly  in  extent,  from  a  few  to  many  miles,  and 
containing  numerous  strata  of  coal,  alternating  with 
sand-stone,  clay,  &c.  which  desi^ribes  a  formation 
analogous  to  an  ancient  sea  bed  ;  since  marine  sub- 
stances ai'e  found  ia  the  adjoining  stiata ;  since  nu- 
merous soa  sheUs,+  nud  even  bones  of  maruie  atumals, 
ai'e  fomid  in  imperfect  coal,  as  in  that  of  PomierSj  in 
Daupliiny,  although  none  remain  recognizable  in 
perfect  coal ; — a  strong  argument  of  probability  seems 
to  arise,  tliat^  if  the  substance  of  coal  is  of  vegetable 
origin,  we  are  to  seek  for  that  origin  in  marine  vege- 


■  Bamn  oT  Uie  lowar  bed»  at  the  corI  may  have  beeu  tlorlred  in  pttrl  froai 
inuriuu  ruroalitf  if  the  oi-c&aicinal  ac«iirrt'uc4}  of  eiilt-viLter  teslACOA  bfi  tidnut- 
tod  »  pmof :  *'bnt  thuiw  nre  iit  Jeiut  nppur  and  roiddlo  cool  BtraLa  1000  te«t 
in  tbiisknoH,  and  acvonJ  bundnde  &f  ai^uam  uilvs  iu  exWut,  witliout  a  idn- 
gle  veatlifo  ill  mariiiu  rumnins."  It  is  ul  tko  samo  Ama  coufi-tlt-ucl;  affinoed, 
that  DO  uuuxccptiuaukle  specimen  of  a  ajuiuv  piatti  embvdJisl  in  rock  hw 
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tatiou  i  that  the  bctU  of  coals,  in  their  extensive  con- 
cavities, were  immense  acctumUalionft  of  Jurl,  Sec, 
I  loaded  with  the  vtirions  animal  substances  thai  shelter 
1  among  tlicm,  which  were  overwhelmed  by  vastaggc- 
I  rations  uf  the  loose  soils  of  tlic  sea  in  the  course  uf 
its  retreat,  and  were  left  for  decomposition  and  re- 
composition  by  the  chemical  action  of  the  marine  fluid 
which  Ihey  cimtained,  and  with  wliiuh  the  enclosing 
■  and  compressing  soils  were  saturated  :  under  wliich 
compression  thoy  liad  lain  in  course  of  hituniinisation 
and  mineralization,  for  some  thousands  of  yeiu-s  be- 
fore they  were  brought  to  light  'entirely  dissolved 
[and  recompused  in  theii'  elements,  so  as  to  be  con- 
verted into  the  fossil  masses  to  wliich  we  give  the 
name  of  coal.'     In  this  class  of  vegetation,  so  cir- 
Gumfltauced,"  adds  our  autlior,  "it  is  perhaps  possi- 
ble, that  the  ingrctlient  miglit  yet  be  found,  which 
I  was  uniformly  wanting  in  tlie  carbonisation  of  ^vood 
of  earthy  growth."* 

The  notion,  once  more  prevalent  than  at  present, 
;  tiial  the  coal  strata  are  derived  from  the  covering  np 
I  of  ancient  peat  bogs,  appears  to  derive  no  support 
from  evidence— for  the  analog)'  subsisting  between 
certain  relations  in  the  cai'honilerons  series,  and  sec- 
tions of  some  interstratified  tmbaiies,  however  it  may 
illustrate  the  process  by  which  vegetable  laattcr  be- 
'  comes  coni'erted  into  coal,  alTords  no  indications  of  a 
cuDunon  origin.     For,  however  unreasonable  it  might 
be  to  expect  to  find  the  remains  of  any  of  Oie  nume- 
rous mosses  which  enter  into  the  composition  of  re- 
cent peat,  in  strata  wlicre  ahuost  c^'eiy  trace  of  the 
original  organisation  of  plants  presumed  to  lotve  been 


•  Pemt'ii  Coinpanitjve  l-Isiimnle,  vol.  II.  p.  IS}. 
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SO  much  better  fitted  to  resist  decomposition  is  ob- 
literated, still  the  associate  shales  do  frequeutly  pre- 
sent 118  witli  impressioDM  ul' matters  scarcely,  if  atall, 
less  delicate  in  stiTicture.  It  is,  moreover,  judgiiig 
from  tlie  present  state  of  tilings,  not  probable  tliat 
titicts  of  moss  covered  large  portions  of  the  earth  at 
the  cm  of  the  coal  fonnatiou,  in  common  witli  plants, 
tlie  remains  of  wliich  ai*c  allowed  to  indicate  the  cou- 
cnrrence  of  interti-opical  vegetation,  but  not  of  the 
bog-fomia(i(>ns  of  temperate  and  polar  regions. 

Tliat  the  eumniou  bituminous  coal,  so  abundant  in 
this  countij,  and  in  the  eastern  Continent,  as  wcUas 
in  some  paits  of  North  America,  owes  its  origin  to 
vegetable  depositions  nf  some  land,  at  wliaiever  time, 
or  under  whatever  circumstances  tliesc  have  taken 
place,  may  be  said  to  be  all  Ijut  universally  admitted 
at  present.  Many  eminent  geologists,  liowever,  are 
hardly  yet  satisfied  to  refer  the  vast  mountains  of 
matter,  appaiently  so  much  failher  removed  from 
ligneous  identity  as  the  anthracite  appeai-s  to  be,  to 
the  same  cause.  To  this  reference  they  have  found 
an  objection  which,  to  tliem,  seems  of  itself  insuper- 
able, in  tlie  vast  (quantity  of  this  useful  mineral.  But 
is  tills  objection  really  iusuperable  ?  Does  it  not 
proceed  from  a  limited  yicw  of  tlie  operations  of  na- 
tin-e,  from  a,  disinclination  to  allow  sufficient  time  for 
tlie  execution  of  her  stupendous  designs  ?  Many 
errors  in  geological  science  arc  justly  attiibutablo  to 
an  errimeons  or  limited  estimate  of  time ;  and  yet  the 
elotpieut  clnoiiicles  of  inanimate  natm-e  tell  us  of 
ciianges  in  the  constitution  of  the  globe  which  wc 
inhabit,  for  the  accomplislmient  of  which  ages  must 
ha\'e  been  ref[msite.  How  many  years  must  have 
rolled  away,  after  the  disruption  of  the  origiuiU  rock. 
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before  tlie  .Hamlstouc  furmatiou  aUaiucd  iU  present 
(logfTce  of  cflinpiiuhicss.  'Iliosc,  therefore,  who  deny 
thai  the  authracite  is  of  vegolahle  orij^iu,  must  biiug 
funrard  some  other  objection  lUaii  the  want  of  time  : 
iuid  if  lht>y  riiiiiid  thfir  objucljou  upon  the  depth  and 
extent  of  this  ftimiutinn,  we  urge  Ihc*  amilog}'  of  the 
bituminous  coal,  aud  thus  sustaiu  the  claim  of  the 
aiilhrju^iip  1o  a  vewftablc  orig;in.  It  vdW  not  ha  ilc- 
uied  thai  the  power  wliith  could  create  miueral  cai-- 
bon,  could  also  create  vegetable  cai-bou,  aiid  after- 
wards hy  Kitine  ^i-eal  conndsion,  subject  it  tu  au  iiTe- 
yistible  force.  Tlie  foregoiup^  aic  the  »eutimeutii  of 
Mr.  Bunker,  an  American  writer,  whose  opinions  m"c 
given  in  SilUiuan's  Jomiiol.  "Indeed/*  continues 
Uiis  gentleman,  "  it  seems  to  me  more  in  unison  with 
the  other  arrangemcuLH  of  Providence,  ihat  the  vege- 
tables which  beautified  the  face  of  the  cjulh,  for  tlie 
liappiness  of  one  race  of  beings,  ti^hoiild  aftennmls, 
wlicn  those  Ijcings  liad  passed  away,  be  stored  up  for 
the  use  of  other  successive  generations  of  men."  But 
the  object  of  Mr.  Bunker*s  communication  to  the 
Journal  above-named  is  uot,  he  says,  "to  engage  in 
the  discussion  of  tlie  que;*.tiou,  whether  antluucitc 
coal  is  of  vegetable  origin,  except  so  fai-  as  may  be 
necessary  in  the  exhibition  of  the  testimony  which  I 
am  able  to  pi-oducc  in  support  of  llat  opinion.  Mr. 
Balcewcll,  in  hLs  introduction  to  gcol()gy,  asserts, 
that  no  vegetable  imprcssiuny  Itave  e\er  been  di-sco- 
vercd  in  the  anthracite,  aud  I  believe  that  most 
geologists  arc  (if  Ihc  sjiuie  opinion.  I  have  been  so 
fortunate  aj^  to  obtain  from  a  small  quantity  of 
Sclmylliill  coal,  sL\  specimens,  proving  that  trees 
irere  at  lea-st  present  wlieu  the  coal  wa.s  fonned,  if 
vegetable  matter  is  not  mfilcrhl.    The  best  specimen 
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presents  tlio  iDiigitiHlinal  section  of  a  piece  of  wofxl, 
ten  inches  loug  and  two  inclieK  broad.    Another  spe- 
cimen exhibits  a  siniilnv  section  six  iuclaw  long.     A 
third  contains  a  "bit  of  wood  one  incli  square,  and  one 
tentli  of  an  inch  in  thickness,  and  this  piece  could  be 
easily  detached.     Another  specimen  exhibits  a  sec- 
tion of  wood,  from  four  to  five  Indies  long,  and  about 
three  inches  in  width.     Tiie  grain  of  tliis  piece  rcscra- 
Wes  that  of  the  oalt.     A  fifth  contains  a  section  four 
inches  by  three.     Tlie  Kislh  is  tlie  counterpart,  of  the 
fiftli :  tlie  two  pioees  being  the  parts  of  a  larger  spe- 
cimen, the  cleft  of  the  coad  dintting  the  T7ood  equally 
and  similarly,  leaving   a  portion  in  each  di\'ision. 
These  specimens  exhibit  not  Impressions  merely,  but 
real  wood,  resembling  charcoal,  although  softer.     In 
i^xiitQining   coal,    I  have  often  fomid  indentations, 
which  by  the  aid  of  the  imagination,  could  be  magni- 
fied into  vegetable  impressions ;  but  I  never  before 
found  real  wood.     About  tlie  specimens  which  I  po»- 
Boss,  there  ca»i  be  but  two  suppositions.  "  Either  this 
wood  was  introduced  in  some  incomprehensible  mode 
into  the  lieai't  of  the  solid  mass  of  the  coal,  or  else  it 
is  a  remnant,  not  wholly  consolidated,  of  the  material 
from  which  the  coal  was  fonned.     I  believe  that  the 
latter  supposition  is  more  pliilosophical,  and  conse- 
quently more  rational  than  the  former."  * 

■  Silliman's  Amenc^iiu  JourusI,  1833. 
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CHAPTER  V. 


ORGANIC  REMAINS. 

Opinions  of  lite  Ancients  vonceming  On/imic  Remains 
— Equivocal  generation — Operation  of  plusitc  <md 
Jorming  enagies — Conditions  of  tvget^thle  rnnains 
— Families  of  plants  existing  at  tJic  period  M'heii  the 
Coal  bed^  were  depositi'd — IHants  of  the  upper  Coal 
— Cycadiform  fronds — Ligneous  fossifji  of  the  true 
Coal  formation — Mr.  Wufuwi's  obserrations — Mo- 
difging  causes  of  the  varietg  of  casts  of  steins  diseo^ 
rered  in  different  snhstances — Figures  and  descrip- 
tions— Microscopical  cramination  of  the  minntc 
structure  of  fossil  bodies — Prohability  that  trees  of 
the  more  complicated  woody  structure,  as  well  as  the 
merelg  vascular  and  cellular  hinds,  cristed  at  the 
period  ofth-e  Coal  formaiion — Fossil  fshes — Mus- 
cles— Question  of  toads  found  alive  in  the  Coal 
rod's — JIutton's  ohserrations  on  the  traces  of  exist- 
ing vegetable  tissues  in  the  perfect  kinds  of  Coal. 

At  may  now  be  mtevestiDg  to  advert  somewhat  more 
parti<nilarly  to  tlioae  phenomena  which  bring  the  coal 
formation  into  snch  immediate  contact  witJi  the  traces 
or  remains  of  organic  matter :  and,  although  it  is 
ahaost  entirely  in  the  rocks  subjacent  to,  or  incum- 
bent npon,  tilt'  carboniferous  stratu,  that  we  meet  M-ilh 
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sucli  al>innljint  and  diversified  remaiiiH  of  lli 
wiirlcl,  yet  ha*  (lio  lallor  series  tilwavH,  when  |>cno- 
Ivaled,  attiactcd  the  atlenlion  of  pliilosophers  to  its 
appropriate  suites  of  vegetable  exuvia.* 

Tlie  ant^ieHts,  who  were  caiefuUy  yhscnatit  of  na- 
tm*al  appeavjuices,  couhl  not  fail  to  bettnne  iii  some 
measiu'c  ac<|tmiii1(-!d  wilh  the  fossil  reniaius  of  orgaiiic 
hodies- — t]io8e  "  medals  of  ci-ealion,"  as  the  iUitstrious 
Bergmanii  lias   strikingly  designated    iJiem.     TLey 
were,  huweverj  saiUy  puzzled  to  account  for  their 
origin.     Hence,  tliey  supposed  the  various  iapides 
Jif/itivifi,  hijmlcs   iffioiiwrphi,  Iftpkles  qui  Jft/uritiH  ha- 
heiil  cojicfur,  cvulilcfr,  \.c.,  as   they  were  cautiously 
called,  to  have  had  scmie  c<juivocal  s.eniiu:il  origin, 
and  to  have  gi'own,  during  au  anomalous  sort  of  life, 
in  the  situations  whci-e  they  were  found  :  wliile  other 
and  later  wiitcrs  rcfen'od  the  prodnction  of  tliuae  or- 
gauic  fossils  to  a  principle  which  they  anBounced  nu- 
der  such  conveniently  ambiguous  tenns  as  the  via 
plfisiica  imd  the  vis  formafiva.     These  theories  were 
not  merely  applied  to  sohc  the  knotty  i)n)hlem  of 
animal  reliqniie,  but  also  to  account  for  those  accn- 
miJations  of  hituniinouH  wot)d   wliich  wero  so  fre- 
quently discovered,  and  the  striking  dendritic  fonns 
of  ii'liieh  wore  supposed  to  have  arisen  from  tciulencics 
to  such  formation  iuherent  in  the  bilimicu.     Andrea 

•  Tlit  orgaiiic  ivmains  ti(  ilta  C"»al  furiiialion  ara  pro-iligtouslT  QTuuerniu — 
cspeciijjly  111'  I'tiinti'.  The  lUl  fjiii'll  by  Mr.  De  la  Bcche,  bimI  ooinprishig 
iiwsila  IVciua  Uiii  fiii-U9iiUo]i  iu  uJI  piirtK  uf  lliti  world,  lahibiU  l)K<uaiu(js  at  Uiu 
fQlIimlii)!;  ininibBla  nf  ^pwries;  liuiitu>rbuieiv,9.  Cfiiij/iiM', -I,  DouIiI/hI  Co- 
ni/cTir,  1 0.  Dkatiflcituiiaui  plmih  nfiiaublful  ajjittity,  90.  Palnm;  3.  Cim'i'f, 
1.  Monovoli/k-ifowi,  of  ilutihi/ut  affinilif,  IJ.  E<iuiscUaific,  13.  Pilka,  118. 
LycofioAiacf-';  (il.  I'liints  of  Linrci-Utiii  iiflinity,  IS.  Of  aniiilnl  rLUKtJnil 
Ihu  list  prosoiitst  Pi.v/rx,  :i,  MollusM,  1 1.  Condi i/itr/t,  1 1.  Amnsi.if  ibo  lalttr 
arc  niui.v  iniu'lutj  rumaina  v,-liicli  moy  perhaps  bolmiK  rather  to  Uia  suuta 
ttltgrualiiig  »iili  L'n;  inrLTioi-  rwltK,  iliait  w  Un'  foiilmtu?iut^,la"hii.'b,]iiiiv- 
m  ever,  wmc  o(  tlimu  Ii«m.'  i.\'rt(diily  btin  found.  J 
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-Mattiola,  an  emincul  balaulst,  embraced  the  notion 
of  Agiicolii,  a  German  miner,  ivlio  had  mitten  on  tlic 
Aubject,  tliat  a  certain  "  materia  pinguis,"  or  fatty 
matter,  made  to  ferment  by  heat,  ga%'c  liirlli  to  fossil 
organic  Kliape^.  Of  this  opinion  was  Fallopio  of  Pa- 
dua, who  not  only  couceivc<l  that  petriiicd  i*hells  had 
been  generated  by  icnnentatiou  in  the  ki)o1.s  where 
lliey  ai-*  found,  but  gravely  supposed  tliat  certain  cu- 
rious antit^ue  Tuses  dug  up  at  Moutc  Testaeco  neai" 
Home,  ivere  uatimil  impressions  stamped  in  t]ie  soil ! 
Among  the  last  supporters  of  the  opiniou  of  tlie  ge- 
neration of  these  oi"ganiu  bmlies  in  the  bowels  of  llie 
t,«arth,  obsen'es  Mr.  Paj-ltinsou,  may  be  mentioned 
the  celebrated  Laiig^ius,  who  strcnuouHly  contended 
for  tlieir  having  tlius  obtained  their  fonns  jind  exist- 
ence ;  Dr.  Plolt,  T\Uo  believed  tlicir  figures  to  result 
fi-om  the  operation  of  ceiiaiu  plastic  powers  witli  which 
certain  aaliue  bodies  were  endowed  j  and,  Uislly, 
Lhwyd,  who  combated  the  vix  plmiica  of  Plott,  and 
supported  the  idea  of  tlteir  production  fi'ora  the  semi- 

■  ua  of  fishes,  Sec,  raised  witli  vapours  from  the  sea, 
and  conveyed, by  tlie  clouds  and  i^aiu,  through  ci'evicoa 

_  or  fissures  into  the  internal  parts  of  the  eailh.     'ITie 

%  more  rational  conjectui-cof  Wood\voTd,  who  attiibuled 

their  situation  to  the  effects  uf  the  o-eneral  deluGre, 

I  was  rendered  of  less  effect,  in  opposing  tliese  notions, 
from  Ilia  ha^'iug  attributed  to  the  waters  of  the  deluge, 
an  cdmost  universal  solvent  power;  by  wliicb,  he 
supposed  the  rocks  and  mouutaius  were  melted  down, 
and  thus  allowed  tlie  admission  of  these  substances, 
_  not  considering  that  by  the  same  power,  the  orgjinic 

■  bodies  tliemsclves  would  Lave  been  reduced  to  a  mass 
B  not  bearing  theii"  proper  figures.* 

K  •  Piu'kiusvii,  Org.  Ron],  t.  £t. 
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[^  iuihit«[  sice.] 


and  motiutain  limestone" — in  othervrordsjis  assodatw! 
with  tbc  more  ancient  cwboiiiierous  deposits.  ''  A 
cursory  obsencr,"  adds  Mr.  Pliillips,  "may,  perhaps, 
be  led  to  confound  together  the  fenis  and  calamitcs 
of  the  coal  diatiiuL  with  the  ferns  and  eijuisetii  of  Uie 
oolitic  rocks :  though  to  a  botanical  eye  their  differ- 
ence is  very  appiu-ent :  but  who  o-uu  imatakc  the  Icpi- 
dodeiidra  of  tlie  former,  tlie  cycadifunn  fronds  of  tlic 
mid<Ue  period,  and  the  dicotyledeuous  leaves  and 
iruits  which  aboimd  above  the  chalk  ?"  *  Asa  speci- 
men of  a  remarkable  family  of  phiuts,  the  remsuns  of 
which  occm"  so  extensively  in  the  oolilic  and  Uasdc  beds 

lying  above  the 
tnie  coal  forma- 
tiuUf  Jif/.  3.  in 
the  mai'gin  is 
given  from  Phil- 
lips :  it  is  Cycrt- 
diles  lanceolatuSy 
and  occurs  with 
avaiictyof  other 
species,  about 
Whitby.  Cycas,  a  temi  ajiplied  by  Theoplu'astus  to 
a  palm  treoj  is  now  used  to  distinj^uah  a  natural 
order  of  vegetables,  inti'oduced  by  botanists  and  phy- 
tologists  as  a  connecting  link  between  the  ferns  and 
tlio  pabns  j  they  appear  at  the  era  of  the  Jura  fonna- 
tioii,  which  is  regarded  as  the  equiialont  of  the  oolito 
rocks  of  English  geologists,  and  seem  to  have  borne 
an  excessive  relation  to  contemporaneous  types,  as 
compai'ed  with  the  present  state  of  things.  M. 
Brongiiiail  is  said  to  liave  obtained  from  the  foiinatiou 
in  question,  seventeen  species  of  fossil  Cycadeae,  eleven 
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of  them  hclon^ng  t»  tliu  geim»  Zamin  :  so  that  a 
£umly,  wliicli  now  foruis  scarcely  a  thousandth  port 
of  the  existing  rcgetation,  and  wliicJi  flourishes  oidy 
neai*  tlio  equator,  at  the  period  when  the  roestono 
■was  deposited,  formed  one  half  of  the  European 
vegetation.* 

Among  the  mtire  striking-  vegetahle  roniainH  ilis- 
tiibnled  in  the  coal  formation,  may  be  mentioned 
those  usually  identified  with,  or  allied  to,  the  genera 
of  palms,  pines,  ti-ee  ferns,  arborescent  grasses,  cac- 
tuses, and  some  of  tlie  vertieillate  plants. f  Almost 
all  jmthors  agwe  in  i-epresenting-  the  iiiagiiificent 
family  of  paluLs  as  having  existed  at  a  very  early  era 
of  the  vegetable  world,  and  an  being  found  buried 
with  the  others:  and  their  remains,  \-\z.  ira^icnts 
«f  stems,  frouda,  and  fioiits,  aiv  said  to  occm-  in  the 
older  coal  formalions.  The  singular  stnictiire  of  the 
sood  of  this  genus  of  ta^ees  renders  tlie  identification 
)f  the  fossil  specimens  appai-enlly  less  difficult,  though 
iot  absolutely  ceritun:  the  Rev.  W.  D.  Conyheare 
»fors  tlic  trunks  or  stems  thus  discovered  pailly  to 
indaceous  plants,  approximating  to  those  now 
mown  ;  and  to  a  very  peculiar  order,  distinguished 
3y  the  coilical  part  being  entirely  covered  by  regidar 
ipressions,  resulting  Mi-om  the  petinlea  and  fallen 
leaves,  rjniging  mund  them  iu  spiral  lines — these 
lave  l>een  supposed  to  belong  partly  to  the  palmace- 
'ous  onler,  and  partly  to  anomalous  fonus,  couslituting 


•  I><j  CondoUo,  ill  Edlii.  Pliil,  Juum.  rgl.  xviii.  p.  89.     1S.1J. 

t  Tilt;  Iter.  J.  noJgsrtU,  arilhurof  tliu  HiftWiry  orNnrUiumlicrliiiid,  saj-s: 
-"  Wtt  have  MMI11  cars  ofl^tirliy,  nnil  tiin  loArut  uf  plttc  apples,"  [auaaos,  ur 
Mcwlj  fircones!]  taken  from  Uio  acliititus  onclo&iug  tliu  coal  nvar  Xew- 
MlUa.  B«autlfilU.y  disiiucl  imjiRUjiDiis,  (uialugnnK  \a  llioKa  wblcli  Mr. 
HodgBon  BO  coufiJunOy  uluilJUU'i  lu  "  ctu's  of  barley,"  aru  before  tin:  wiiler 
of  Uiu  110  ic. 


frafBestlr  occar; 

laiMllepidoetrobiyl 
tibe  pbce  of  Ae  oii^iiu)  Ttf:ptable 
ht^itig  oecnpMl  with  a  (iark  apurr  cooovtioii,  uci-a- 1 
rfiwWy  invodiig  Mne  partiim  of  ihe  woody  stem. 

A  gennii  of  plants,  called  hj  Dr.  Martht^,  Yuccitu^, 
luid  whicb,  he  Ray  A,  coustilutc  a  i^rum  allied  to  tbe 
pilniH,  fliffcn  in  structure  bom  vaoni.  oi  Uie  moaoco. 
tyUtdofiM,  in  having  the  stem  broadly  expanded  abot^  fl 
trr  t  triors;  or  Icas  perfect  diuhotomy,  also  makes  its 
Hipearaiic«  aniong  tlie  priiuitive  forms.  Nor  i»  it  at 
4]1  U>  \ic  wondered  at  tbat  tmch  speeimens  should 
(fccur  in  our  coal  mines,  apparently  of  ihe  same  order 
with  plant*  of  wliicli  we  still  have  UWng  examples,  as 
vviMc'iK-e  of  a  foniiur  world,  tlie  most  ancient  of  all 
oiir  vegetalile  productioUB,  and  of  which  may  be 
ttddiiced  UH  an  instance  the  famouH  dragon  tree  of 
Onilavii. 

1 1  iiiiiMt  not  bo  forp;otten  tliat  when  attempts  are 
iiiiule  lo  (liHcnniinatc  Uic  genera  of  vegetables,  sup- 
poM'd  Ut  bitvi'  cnleriMl  oliielly  into  tlie  original  com- 

•  IVlrtflrnlfi  Prrbimfili,  tub.  U. 
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position'  of  tlie  combustible  bc<U  of  the  carboiiiicrouK 
Strata,  no  i<lea  is  tliereby  intended  to  be  convoyed 
L*  if  actual  stems,  iiiipres-sious  uf  i>Iiiut.'«,  or  li|[piertiis 

[fetnicture,  were  ortlimirily  <lij!*tennblu  in  the  mass  of 
true  coal.     Genprally  speaking,  indeed,  the  very 

lievcrsb  of  this  is  tlie  fiict.  Ilie  vegeUiIde  matlera, 
rTiOKc  fonna  ai-e  so  distinctly  preserveil,  occur,  for 

[■*tht  most  part,  in  the  non-infhniiinahlo  luyere  of  llie 

[formation,  the  sh^le,  the  sandstone,  tho  ironstone, 
i»    It  is  the  form  and  stmcture  of  fossil  plants  so 

Rmtiiated,  from  which  lias  been  inferred  the  type  of 

[■genera  so  changed  by  the  union  of  cliemicid  and  me- 
tical  causes  as  to  exhibit  no  seeming  trace  of  the 
mginal  organization.     "  Except  in  a  few  instances," 

^toys  Mr.  >Vitham,  "  I  have  inoflcctually  Uied,  with 
he  aid  of  the  microscope,  tn  obtain  some  inniglit  into 
le  structure  of  coal.     Owin^r  to  its  great  opacity, 

^Trliich  is  probably  due  to  ineclianical  pressure,  the 
ction  of  chemical  affiuity,  and  the  percolation  of 
;iduloii3  waters,  all  traces  of  organisation  a]>pear  to 
lave  been  obliterated.     After  freqncnt  triak,  how- 

*  Id  saioa  iiuUnces  gigitnUa  stems  oocnr,  pa,rtakii]g  of  th>B  naLure  of  the 

rMnUti   tliroagh  whicli   Uie  v  pass ;    in   otKers  thej-  are  tromjiosed  wholly  oF 

ae;  aail  ag&in,  us  iu  Llie  c&sc  of  tlic  cok-bratcil  Crtiif;]«ilh  fotuil  trao, 

'  KTCconied  with  coal:  ih  is  ci>niincii)]j  the  hark  ctiiuigL^cL  Ititocnnl  wUcli 

rpnMents  tlu^l  bcnatiful  li^uro  ;vork  so  characLcriBlic  of  tlic  carbon nv«ui in 

ollqtiStt.     Iu  tlio  inetuureK  iinuiF^diiiti.'ly  Ibelow,  as  veil  hi  Hmsu  ubori?  t1i« 

[High  Matu  CUR.!  in  Qiv  neigUbourboinl  of  Neivcastlc,  luimj-  large  att^m*  {Si. 

aiUarif*)  lime  liuen  found  in  ii  vcrlical  posilion.     At  KiiliiigworUi  uollifr)' 

bejr  roM  ten  fnx,  pitMing  Ihrongh  nciLrly  u  man;  strnla  of  «lialo  unil  sanil- 

|i«toiiei  wd  Uicir  roots  ijiretul  untiu  IJiotLhule.    To  adopt  tliv  tronUaf  Mr.Jo 

I'lft  E«ch£,  "viTT  cou  scftTcdy  refuse  W  aJiiiil  wUli  Mr.  Wix-Q  [who  first  i3(.'- 

cribed  tliviu]  tlitiL  iIiL'tw  aleiuii  are  exuuLliy  iu  Lhe  jiOKltiou  In  irliicU  tliey  gren', 

^tlio  tbalo  botng  the  mU  ci*  luuil  iu  itbicli  iiwy  ri^gi^tatoLl.'*    Ii  ajipu«,rs  more 

I  probable,  that  having  bueii    turn  up  liy  the  enuses  nhicli   accwmulaleJ  l!if 

trdimmtury  ImhIs,  (huse  treus  may  huve  lloatoil  rrom  a  illstnure  on  llie  vmler, 

kflgrp«rlupt  on  lbo»)lt  cr  intxl  into  vbieh  Ihi-ir  root*,  Gist  siuhiiig  by  lUoir 

uperior  gnii*)ty,  rlctcrrDincil  tlicm  in  the  upHglil  fnaiiioii  in  irliich  lUey  nru 
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evey,  I  have  at  length  been  giatilied  by  the  discovery 
of  a  regiiliir  and  heaulil'ul  texture  in  the  centre  of  a 
pieue  of  coal  from  the  mouulmu  limestone  group. 
This,  in  many  respects,  iii^Ucatc:^  woody  tissue,  and 
uudoubtedly  lea\cs  scope  for  our  most  t^ajiguine  ex- 
pectations." TJxe  traces  of  organisation  are,  however, 
obscure  in  the  slice  of  eosJ  represented  by  this  gentle- 
man, eMpccially  as  comparetl  witli  llie  u^toniisliiiig 
regxdaiity  of  structure  displayed  by  many  fossil  stems, 
exhibiting  in  several  instances  a  texture  as  perfect 
ns  can  be  obtained  fi*om  the  most  delicate  section  of 
a  recent  plant. 

The  late  Rev.  Henry  Steinhancr,  in  a  **  Memoir 
of  Fossil  Reliqiiia  of  Unhnomi  Vcj^etables  in  tlie 
Coal  Strata/'  commnmcatcd  to  the  American  Philo- 
sophical Society  in  1817,  figiu-es  a  specimen  under 
the  name  of  PhjtolUhm  tessdatuSy  and  the  oiiginal 
of  wliieh,  he  says,  assists  in  elucidiiting  a  circumstance 
very  rrequently  attcudinj>;  these  petrifactions,  in  which 
part  of  the  oiiginal  vegetable  matter  is  transformed 
into  stone.  In  such  fossils  the  cast  is  sometimes  very 
neat  and  complete,  as  bi  the  present  instance ;  while 
the  matiix,  on  the  coulraiy,  is  very  indistinct ;  at 
otiiev  times  the  cast  is  very  obscure,  whUc  llie  matrix 
exliibits  all  tho  markiug  \ory  exactly.  From  these 
obsen'ations,  it  woxdd  appesu",  that,  sometiines  the 
cast  set  or  hardened  before  the  niatiix,  sometimes 
the  matrix  before  the  cast ;  and  that  one  or  the  other 
continued  soft  after  tho  vegetable  matter  had  under- 
gone tliat  (iegi'ee  of  liipiifaction,  wlueh  must  evidently 
have  taken  place  before  it  was  converted  into  that 
coally  substance  wliieh  we  now  find.  When,  on  the 
contrary,  vegetable  matter  resisted  decomposition  till 
both  the  cast  and  the  matrix;  had  become  fixed,  both 


n?..  .'»- 


most  cxliibit  cqnaUy  poriect  (races  of  the  original 
form,  wliicli  is  samcduieH  the  case.  li  secius  tUso 
impossible,  from  the  abo^e,  to  imagine  tlie  operation 
of  lire  to  have  had  auy  shai-e  in  effecting  thcso 
changes, 

Fiff.  5.  represents  this  fos«n 
fi-oni   Steiuhauer,  and  which 
is   supposed   to   be   identical 
witli  tlie  Lejutlodettdrott  tesse- 
latiim  of  Sternberg's  aiTange- 
nicnt,  and  rendered  paj-ticu- 
larly  interesting  in  conueclion 
i\-ith   the   follo'^ving  remai'k;^. 
The  tree-ferns,  wliich  consti- 
ite  so  heautiiiil  a  I'eatui-e  of  the  tropical  regions,  ex- 
libit  several  characters,  liy  wliich  they  may  be  com- 
pared with  the  ancient  plants ;  but  as  they  liave  been 
by  conipai'ativcly  few  botanislSj  their  structure  is 
lost  too  little  known  to  allow  of  theii*  comparison 
itli  the  vegetables  dng  up  from  our  coal  mines. 
[Dr.  Martins  noticed  one  spechuen  in  Brazil,  so  re- 
imarkable  for  the  tcssclatcd  surface  of  it3  caudcx,  that 
Ihii  was  not  only  struck  hy  tlie  novelty  oi'  the  cii'cum- 
ilBtance^  but,  on  comparing  it  and  eight  otlier  species 
|with  figures  in  Count  Sternberg's  work,  he  found 
ftiiem  connected  by  so  strong  an  nlhuity,  as  to  enter- 
[tain  no  doubts  of  their  generic  identity.    This  writer, 
[in  a  paper*  read  before  the  RoyEd  Botanical  Society 
it  RaLiabou,  in  1824,  describes  ihixtccn  species  of 
fossil  filicites,  respectively  esliihiling  on  their  siirfaccs 
tthose  suikiaig  coufignralions  wliich  render  them  re- 
iiarkable  in  tlie  cabinets  of  the  curious,  and  still 
tcharact«iise  many  plants  gi'owing  in  South  America. 


;en 


*  Tnuikliitutl  iu  Kiiu.  PLil.  Jk'uni.  xlr.  HH. 


I 


scuts  a.  s}>eciinm 
oi'  tlie  KuphorUUi 
I'uiifaris  of  Artis, 
wliicli  lias  not,  he 
sjiys,  been  figiu-w) 
Ity  auy  other  au- 
thor, thougli  foiintl 
in  llic  grcatpr  part 
of  the  coal  fields 
of  Em-ope.  Tlie 
cicatrices  are  flal,  fisb-shapeil,  the  upper  part  tiigonal ; 
glands  two,  wliicli,  wlien  the  bai'k  is  absent,  appeal"  an 
twin  tubercles  on  the  ligneous  fibres.  Tliese  are  a  i  ery 
strilving  species  of  »tems :  that,  from  wliich  Artia 
made  his  diu\™ig,  was  nine  feet  long,  five  feet  in  cir- 
cumference at  the  lower  extreniitj,  and  one  foot  nine 
inches  at  the  upper.  In  one  of  the  abandoned  coal 
mines  near  Wenlworth,  seven  trmiks  of  tliis  plant 
were  suspended  freely  from  the  roof:  some  of  tltem 
projected  a  foot,  and  the  largest  mea^iu^ed  eight  feet 
inciicumference.  In  addition  to  various  species  of 
sigtllaria  analogous  to  the  above,  there  are  several 
varieties  common  in  collections,  consistuig  of  slabs 
fluted  as  uniformly  as  if  mought  witli  a  carpenter's 
plane,  and  the  ribs  of  which  exlubit  neitlier  glands 
nor  cicatiices.  Tlie  writer  of  the  article  on  coal,  in 
"  Rees'  Cyclopasdia,"  mentions,  that  cm-ions  visitors 
used  to  be  shewn,  on  tlie  roof  of  a  lateral  opening 
iu  one  of  the  Kenton  pits,  near  Newcastle,  a  variety 
of  specimens  of  singular  plants,  somewhat  likegrasses, 
ferns,  vetches,  &c.  imprinted  upon  a  sort  of  blue  slaty 
Htone :  the  different  plants  are  reraaihably  distinct 
from  each  other.     There  is  also,  iu  one  part,  Ihe 
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trunk  of  a  tree,  many  blocks  of  wliicti  Imve  been 
cen  o\it,  to  make  seats  in  a  neighbouring  gai'den. 
[As  far  aa  tlie  sUme  luis  been  cut,  tJie  tree  ban  b«*n 
^traced,  even  to  it»  .smallest  bi-anches ;  and  (lie  rougb- 
less  of  the  bark  is  stiU  presened  in  the  stone :  the 
whole  of  this  stratum,"  adds  the  wTiter,  "  is  one  unin- 
terrupted continuation  of  these  impressionR  of  vege- 
t  tables  :  it  is  nearly  horiKoutal,  aud  112  yards  from 
Wie  surface." 

A^Tiilc  the  assemblages  of  the  more  delicate  vcgc- 
jle  forms,  wliich  have  left  ilirir  impressions  in  certain 
^strata,  appear  to  hare  been  heaped  confusedly  toge- 
'ther,  and  while  the  stems  of  much  larger  tribes  have 
[lieeii  much  compressed,  and  iire  mostly  found  Ij'iug 
rill  a  position  parallel  to  Uie  enclosing  strattmi,  tliere 
is  a  tliii"cl  class  of  fossil  trees,  indinduals  of  which  are 
^ioAeii  found  in  nearly  vertical  attitudes,  apparently 
standing  where  they  ha\  e  grown,  tlieir  roots  distinctly 
expanded  in  the  lower  beds,  while,  in  some  instances, 
tiie  stem  rises  tlirough  several  different  strata.     Num- 
bers of  these  sigitlari<e  have  been  observed  in  the 
[High  RIain  coal  bed,  as  well  as  in  oilier  places.* 
They  are  llie  casts — ^mostly  in  sand-stone — of  plants 
'lined  and  jointed  in  the  manner  of  bamboos,  and 
sometimes  two  or  three  feet  in  diameter.    Tlie  stem 
[found  in  Craigleith  Quarry,  near  Edinburgh,  is  forty- 
Iftevcn  feet  in  length,  the  bai-k  being  converted  into 
Icual.     Stems  nearly  as  long,  and  four  feet  and  a 
[half  in   diameter,   have  sometimes  occurred  in  the 
[coal  districts  in  the  North  of  England. 

An  ■jipropriiiH- •Jcposiltiry — liie  Miiseuni  ef  Llw  Nat'iraiHiatory  Society, 
let  NwvoNtlc-npaa-Tjme,  i»  rich  in  «pletulii]  t^vecimeiis  uf  Uiis  and  ibo  othvi* 
[ibwiila  from  Utei  circuiqjttceut  coul  dlB.lili!>.  Ttiore  ia.  In  ihn  MuKi^uiii  uC  thn 
iFliilosophical  SmIcI;  al  York,  a  rttnuurlubly  fine  tifjiUaria,  prturntoil  hy  LoTit 
lUUton,  in  1832,  froco  (he.  rullicrif^t  oT  Rurl  nixwillinm,  ni-Hi-  KirLljcrliiin. 
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i;^,  r%,T,  f^,  7.  represents,  of  die  natural 

size,  the  rliombnidal  configiirutions  of  a 
liif^hly  beniitifTd  specimen  of  Lcpido- 
(leiulix>ii,  (Sli^mbenjii  ?)  iii  the  AIu- 
seum  of  the  Sliefiield  Literary  and 
Philosopliicul  Society.  The  entire  im- 
pression is  about  eight  inches  by  six, 
of  ]>oli»lied  coal,  on  a  loat^  of  <lark 
clay  ironstone :  it  is  accom][)anied  by 
a  iair,  but  less  striking,  slah  of  Lep. 
Oltovittmn,  Sternb.  from  the  Elsecar 
CoUiery,  near  Rotlieriiam,  where  many  very  fine  coal 
fossils  of  tbetie  lunds  have  been  met  with. 
^1  A  very  common  but  remarkable  petrifaction  occurs 
Abnndanlly  in  tlic  coal  districts  of  the  West  Riding 
of  Yorkshire,  and  in  Derbysliire  :  it  Las  also  been 
found  on  tlie  top  of  Ingleborougb,  in  the  coal  strata  of 
Northuml)erland,  at  Dudley,  in  Shropshire,  in  the 
neighbourliood  of  Bristol,  and  in  several  other  places. 
-With  respect  to  the  included  or  constituent  matter,  it 
seems  always  to  coincide  with  tliat  of  the  stratum  in 
which  it  is  embedded,  witli  a  flight  modification  of 
density :  in  a  piece  encnisted  -vvith  coal,  and  now 
before  the  writer  of  lliis  notice,  the  phytolithuH  itself 
consists  ahnost  entirely  of  iron  pyrites,  and  is  nearly 
as  ponderous  as  metal.  It  is  most  abimdaut  in  the 
finegrained  silicious  stone,  pro\incially  called  calliard 
or  ganister,  used  for  mending  the  roads,  and  often 
©xliibiting  films  and  encrustalious  of  coal — tliis  matter 
generally  blackening  if  not  investing  tlie  fossil,  which 
always  occurs  as  a  compressed  cylinder,  raiying  in 
diameter  from  three  to  twelve  inches.  The  Biu-ihce 
is  marked  in  quincuncial  order  vnih  pustules,  or 
rather  depressed  areolae,  with  a  rismg  in  the  middle* 
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in  the  centre  of  wliich  rising  a  ininute  s{)eck  is  of^en 
visible.*  Mr.  Martia  suspected  tliat  these  pustules 
were  the  maik^  of  the  attachuieut  of  tlie  pendunclea 
of  leaves :  at  all  events,  long  tubular  acini,  fibres,  or 
leavefi,  are  sometimes  to  be  seen  proceetUng  from  the 
areolse  of  the  central  cyUuder  in  raya  through  ihe 
stratiuu  in  every  direction,  to  the  lUstauco,  it  is  said, 
of  tH'euty  feet,  tliough  tlie  present  ^\iiter  could  never 
trace  them  to  tliat  extent.  'ITjcse  reniaius  belong  to 
the  genu»  slifjmaruif  of  Brougniart,  and  diaroctciiae 
the  lower  or  gauister  coal  series  of  Yorkshire.!  Jn 
making  a  large  rcsci-voir  at  Crooks-moor,  near  Shef- 
field, in  1833,  thonsands  of  tons  of  tliis  stone  were 
raised  and  carted  away  to  mend  the  roads,  during 
wltich  time  it  was  iiuposKible  to  pass  tlie  heaps  of 
hrokcu  matter  witliuut  being  struck  by  the  prodigioiis 
numbers  of  the  casts  of  these  vegetables,  and  also 
with  the  profusion  of  long  riband  like  leaves  with 
wliich  every  piece  of  ganister  appeared  to  be  interlaced 
throughout,  and  which,  irom  the  black  or  pied  aspect 


'  Steinhuia  on  Ta»ai\  Rolicjidn,  p,  6. 

f  Sttgmarla  Fkoidt*  o(  I.hiilLej  and  Battoo,  who  have  givra  (Vol.  L) 
noma  bmntiful  rcpruviitaLiutii  nf  diiTarrnt  tUiniii  of  (bin  clou.  TbeM  An- 
thora  Arr  Af  o]iin[<>n  that  tbc t(i);iiiaria  inijucBtLoii  wstaprottrnie  IiLndplsnt, 
the  bnUKhc*  of  mhich  rAdiated  tvgiiloily  frain  a  mnirann  cL-ntro,  &nd  flitKQj, 
bwUDB  foriied;  that  it  wasdicutj-Wonou^j  uf  a  auccuLtmi  nature;  and  thu 
ttaa  tuborclcit  upon  thi^  ilcm  ant  tha  places  from  wliich  the  lenvcii,  which  arv 
uppowd  to  havo  \ifsvn.  Eocculeut  and  cylindrical  hare  fallen  off.  Tha  ptw- 
MW  taay  bo  a*  favnuntble  au  o])|>oriuiuij  lui  may  <iccur  lo  the  pT^wnt  writer, 
(br  cxpiiMaiiiig  hi«  ndtniration  nt  chn  "FoktU  Flcra"  of  Lindley  and  Hult/iu: 
•0  MCqolalta  ar*  th«  lUuttralluut,  and  vt  acdiKUc  and  sdenlific  the  dmcHp- 
tions,  tbat  although  Stnmbnrg'ii  uplfndid  ivoilc  uUl  ulvuya  be  regardod  a*  tho 
foimdatioQ  of  our  kDowLuiLt^e  on  thUmbji^ctjilwl])  do  longer  be  tbc  reproach 
ot  our  Orrctolttf^iDi  that  tho  bocl,  ciot  to  atij  onljr  methodical  deMriplion  of 
oia  native  fduili  vxinti  in  tho  writings  of  a  loteiffivT. 

J  ta  Phil.  Uaf.  and  Joarn.  fur  Nor.  1833,  p.  349.  is  an  wiiole  on  tbe 
ahcrra  membei  of  tho  Coal  Swidt,  by  J.  PhitUpa,  £iq.  of  tlut  YorloUiv 
PltlloiO|)hiciU  Society. 
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wiiich  they  sometbneR  g^ve  it,  liave  pr4)- 
liably  led  to  the  provincial  appcllution  of 
*'  cvow-stoiie." 

I'if/.  8,  is  a  nodule  of  bind,  with  die 
impression  of  some  verticiHate  phut,  e^ 
]>ie«l  from  Martin  ;^l  is  probably  onfe 
(if  the  ibilerq>liyllites,  mnch  finer  speci- 
mens of  wliich  gcuiis  are  sometimes 
met  witli.*  f 

Fiff.  9.  is  the  pseudo  roifal  filicite  of  the  same  m- 
F'g- ?■  t]M)r,   a   species   of   Xetuoplefis, 

single  pinna;  or  leaflets  of  wliich 
in  uodulcH  of  hrovn  ironstone, 
are  not  uneonuuon ;  N.  ffigantea. 
tlie  fronds  of  wliich  ai*c  supposed 
to  have  been  several  feel  long, 
diflers  cliieflv  from  tJie  foregoing 
in  Iiaving  pointed  leaflets  some- 
wiiat  niox-e  dist<mtly  separated 
upon  the  midrib  of  each  pinnate 
leaf.  Vegetaltle  impressions,  as 
before  remarked,  are  ofilen  met  ivith  in  nodiUes  of 
ironstone  ;  and  ive  sometimes  \ntuess  analogt^ms  re- 
sults in  the  nccniTence  of  recent  loaves  very  delicately 
presen'ed  in  those  deposits  of  oui'  feiTuginous  waters 
where  ochre  is  formed :  hence,  as  Or.  Uai'win  ob- 
sencd,  the  vaiious  ores  of 


"dusky  iron  slocp  in  darli  abodes. 
And  ferny  fgliage  nestles  in  llieir  nodes.' 


One  of  thpHFi,  t.1i«  atiempfiyllUt*  tongifolia  at  Lindlev  niti  Ilullon,  ll 
fiRurcJ  in  "  Mmnmel'g  Gvolo-gical  Pncts  aticl  Obserralions,"'  as  OCttirring 
in  tbe  coaj  lirld  o(  Asliliy-ilo-la-Zouch ;  this  work  conUiitlSi  one  of  Uio  bcsl 
serieii  of  fbrmm-ieily  drawn  ant]  colnnnil  representaiiona  or  tho  cMl  vrgeuUn 
wtiich  hiut  hocn  pnlilifihrd  in  tiii«  cuunli^. 
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Fig.  10.        [i».tiinia»<.i  Pig,   10.  is  8pke^ 

^\Qpteris    crenata,    a 
spccic-s  of  ft'ni  deli- 
cately imprinted  on 
blue  shale :  il  is  one 
of  tlie  most  pleasing 
objects  of  ily   elaits, 
aiul,  with  the  forego- 
A    iJig,  delineated  from 
^-^   beautiful    wpeciniejia 
now  IWng  before  the 
writer  of  these  pages. 
/■Vy.  11.  represents 
small    specimens    of 
tbreeother  vegetables 
occasionallv  met  \ritli 
Fig.  n.   [i  oaiuiuirfz^i  in    strata    juxtaposed 

with  the  coal ;  a.  a  fcni 
( Aletitoplem  vuItfiUiar, 
Sternberg) ;  B.  su]>- 
posed  to  belong  to  a 
genus  uf  plimta,  inter- 
mediate between  tlie 
c<juis*ctfl  and  graminffi» 
(  Voitfimnnia  dUlavfda, 
Stenibcrg);  c  Hm:dl 
portion  of  a  minute 
s|H!cimcn  of  a  handsome  braiuhhig  fern,  (!Veurop- 
terU  glgantea,  Brongn.)  Tliif^  is  a  vegetable  of  fre- 
quent occurrence  in  most  coal  tields,  and,  with  both 
the  others,  is  generally  met  with  in  bluish  indurated 

clay. 

In  consequence  of  the  <lictnm  of  M.  Adolphe 
Brx»ngniai1,  expressed  in  a  highly  intercsling  es-say 
on  the  nature  of  the  vegetation  which  covered  the 


102 


ORGANIC   HEMAINS. 


mirface  of  the  earlh  at  the  different  epochs  of  the 
fonuulion  of  its  crust,*  it  had  bwome,  as  it  were,  a 
received  law  of  nature,  not  to  be  dispntotl,  that  no 
phxnogaiuoas  Tegetabl«  existt'd  during  thtj  oldest  of 
his  epochs,  no  remains  of  such  plant  liaving  been 
discovered  in  the  fust  of  his  four  formatious,  com- 
prising the  nmnerous  strata  of  graiiwacke,  encrinal 
limestone,  and  carbomfcrous  rocks,  magnesian  lime- 
stone, and  red  sandstone.  In  contravention  of  the 
hypothesis  as  applying  to  tlie  fti'st  of  the  above  periods, 
Mr.  Wyncii  has  reniarkcd,-|-  that  it  is  a  well  kuovn 
fact  in  tlic  neighbourhood  of  Newcastle-upon-Tyne, 
that  the  large  tnuihs  of  trees  found  mineralized  in 
the  saudatone  slrata  of  that  district,  are  branched  in 
tlie  same  way  as  our  forest  timber,  and  must,  of 
course,  ha\e  belonged  to  the  dicotyledonous  subdivi- 
sion of  plants.  Other  eddenee  coiToborative  of  this 
opinion  has  been  produced. 

It  is,  however,  to  H.  T.  M.  Witham,  of  Lartingtoii, 
that  geologists  ai'e  indebted  for  tlie  means  of  a  more 
extended  insight  into  tlie  litructiire  of  vegetable  or- 
ganic remains,  than  tliose  commonly  possessed.  This 
gentleman  suggested,  and  first  practised  with  sin- 
gular success,  the  method  of  cutting  from  fossil  stems 
transversely  and  longitudinally  tliin  slices,  and 
having  cemented  tliem  to  pieces  of  glass,  polished 
them  so  as  to  render  tlie  internal  stnicture  strikingly 
conspicuous  under  the  microscope.  The  resiUta  of 
an  ample  series  of  experiments,  undertaken  with  the 
view  of  developing  any  traces  wHch  the  lapidifying 
and  carbonizing  processes  may  have  spared  in  such 
remains  of  the  ancient  Flora  of  our  globe,  as  are  com- 
monly met  witli,  liave  been  publislied  by  Mr.  Witham, 

•  Trandaled  in  Krlni.  Pliil.  .I.wm.  %L  34**,  kc 
t  Mjig.  N«l.  Hj»t,  iii.  373, 
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ill  on  interesting  voliune,  illustrated  by  exquisitely 
eugravcd  speciiiieus  oi"  skeleton  aljurtiire.* 

It  is  well  known  to  botanists,  ibat  the  stems  of 
monocotylcdouous  vegetables  present  a  system  of"  sap 
vessels  and  fibres  ^vidcly  (liifcrent  from  that  of  the 
dicotyledonous  tribes  j  tlic  fonncr  being  exemplified 
by  tlie  inteiTial  structure  of  grasses,  reeds,  Sec;  the 
latter,  by  tke  more  solid  texture  of  our  larger  trees. 
Such  being  the  physiological  fact,  it  has  been  a 
favourite  tlieorj"  with  certain  continental  geologists  to 
a^umc  tliat,  judging  from  the  remaius,  cverj'  deposit, 
from  the  oldest  to  the  most  recent  strata,  exhibits  a 
progressive  developement  of  vegetable  and  animal 
fonns,  from  the  simplest  to  tlie  most  complex. 
Brongniart  is  the  original  propoundcr  of  this  hypo- 
thesis, which  iff.  opposed  by  Mr.  Lyell,  Lindlcy  and 
Huttou,  as  well  as  others,  on  tuatisfactory  grouuda ; 
and  however  plausible  the  idea,  it  appears  to  I>e  fast 
giving  way  before  the  investigations  to  which  the 
method  of  the  assiduous  analyst  above  named  has 
given  rise. 

'*  Fixtm  what  has  already  been  done,"  says  Mr, 
\\'itham,  "  we  arc  led  to  believe  that  the  surfaces  of 
the  earth,  as  tliey  successively  existed,  were  adoraed 
in  those  remote  periods,  with  trees  containing  woody 
■cellidar  tissue,  differing  entirely  from  tJiat  presented 
'by  the  vascular  ciyptogamie plants,  such  as  theEqui- 
letaces^,  Lycopodiaceae,  and  fllices." 

Our  author  willingly  admits  tliat,  at  the  period  of 
rthe  deposition  of  the  mountain  limestone  and  coal 
[,»eries,   "there  existed  Eijuisctaceae  ten  feel  high, 

■  "TIm  iBtomal  SlnKUtn  of  Fo«cilV«g«ubl«*  foaQdiDth^Cnrbtntifanxu 
1  OoUilo  D«{>otiu  of  Onw  BiiUln  DModbeU  auil  Illu*u»bnl."  -Uo.  vitk 

isas. 


104  OROAKfC    RRMAim 

monocotylcdoiions  plants  and  trec-fenis  from  fifty  to 

sixty  feet  liip:h,  and  aiborcscent  Lycopodiacea  from 

sixtj"  to  seventy  feet  liigli ;  but  1  roust,"  he  adds, 

"  contend,  tliat  there  also  existed  coniferous  tretss,  or 

sucli  as  contained  a  complicated  woody  structure,  in 

jrreat  aliiuidiinee,  and  many  of  them  of  a  height  cijual 

to  the  luJliest  of  those  just  mentioned.     Tliat  the 

preponderance  of  vascular  crj-ptogamic  plants  was 

cnnaidciubic,  I  do  not  flish  to  qiieMtion.     Many  of 

the  shale  sti-ata  accompanying  tlie  combustible  beda 

of  Uic  coal-fields,  contain  innmuerablc  impressions  of 

Filiccs,  Equisetacese,  and  Lycopodiacco?  j  but   that 

the  beds,  particularly  at  the  bottom  of  the  coal  fields, 

also  contain  niunborless  specimens  of  gj^mnospcrmoua 

phauerogamic  ])lants,  or  of  trees  analagoos  to  them, 

is    now    establkhed    beyond    disputed      From    tllp 

frequent  occurrence,  therefore,  of  trees  possessing  an 

exoj^enous  stmcliu-e,  I  cannot  help  su:«pcctiug  the 

correctness  of  the  assertion,  that,  'tlic  class  which 

almost  of  itself  composed  the  Flora  of  tliis  period,  is'  m 

tliat  of  the  vasculai'  cryptogamic  plants,  and,  in  fact, 

that  of  two  hundred  and  sixty  species  discovered  in 

this  formation,  two  hundied  and  twenty  belong  to 

that  class.'  "* 

Proceedinw  to  particulars,  Mr.  Witliam  mentions 
that  vegetable  fossils,  cWdently  analagous  to  llxe 
b-ihe  of  pines,  ii'not  identical  with  llie  tnie  coniferiB, 
liav©  been  found  in  the  quarry  of  Craigleilh,  near' 
EiUnburgh,  where  some  of  the  stems  measured  be- 
tween forty  and  fifty  feet  in  lengtli,  with  a  diameter, 
at  llieii  widest  part,  of  at  least  five  feet.  Also,  at 
Lcnncl  Braes  and  Allen  Bank,  in  Bertt-ickshiro ;  in 
several    plat^es    abont    Ncwcastle-upou-Tyiie ;    and 


I'liM-il  Vi-f(i'ft"Mr»,  [1.  (i. 
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especially  about  five  miles  west  of  the  city  of  Durham, 
fossil  plants  arc  (lcacrii>cd  as  found  and  resembling 
_^ie  Coiiiferie.  "  If,  therefore,"  concludes  Mr. 
PWithani,  **  the  ar^ment  tliat  the  combxistihle  beds 
of  our  coul-fields  are  composed  of  vascular  cri^jtogainic 
plants,  rests  upon  llie  nmuorous  impressions  of  the 
sc^attered  remains  of  tlie  leases  iuid  slcuia  of  tliat 
class),  why  sliould  the  many  inagniliceut  members  of 
the  phan^ro^iUmc  class  be  allowed  to  lie  speechless 
ill  their  early  ^aves,  instead  of  proclaiming  the  an- 
tiquity of  Uieir  oji^u,  and  tlic  usefulness  of  their 
remains  ?" 

Mr.  SteinhoHor  has  described  imd<T  Uie  appellation 
Fig.  12.  of  Phj/lolitkiif!    stilcatiis,    (Jig.    12.) 

an  interestinj;  fossil  of  the  coal  form- 
ation,  apparently  cither  the  tcrminid 
apex  or  6i'st  rudiment  of  one  of  the 
Baudmsite,  whose  striated  stems  are 
so  abundant.     Tlie  cast,  either  dt?- 
tachetl  or  embedded  in  the  matiix, 
and  composed   of  saud,    or  of  the 
alliaceous  cai'bonate  of  iron,  occurs 
of  various  sizes,  from  one   inch   to 
several  inches  in  diameter,  and  occa^ 
sioiially  somewhat  diifering  in  form. 
Some  pei*sons,  especially  those  who  are  disposed  to 
regard  as  of  the  cacti  family,  those  immense  stems 
which  are  covered  witli  pustular  risings  or  depres- 
sions, have  not  scrupled  to  pronoimce  liiese  fossils  to 
have  been  (lower-buds,  resembling  those  of  the  recent 
cacius  sfwciosissima  !     'Hiis  seems  a  piu-ely  fanciful 
hypothcffls.     A  fiieud  iufonued  Mr.  »Stebhauer,  tliat 
these  casts  very  gically  iTcseinbled  the  ajipcanince  of 
the  Surinam  bamboo,  immediately  on  its  rising  above 
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ground.  On  the  otlicr  baud,  Lindley  and  HuttOB 
appeal'  to  consider  them  ratlier  as  the  base  or  Iwllom 
of  tlie  stem  whence  the  roiitM  pruocedcd.  Bronf^niail 
haa  appropriately  named  this  fossU  CalamUes  Stein- 
kaueri,  in  eommeinoratiou  of  its  original  describer,  J 
an  excellent  man  and  ingenious  Oryctologist.  ^ 

The  existence  of  anthulitlies,  or  fossilized  flowers, 
has  been  generally  doubted,  on  the  ground  tliat  the 
succulent  substance  of  the  stamens  and  pistils  must 
be  too  delicate  to  undergo  tlie  lapiditying  or  cai- 
bonising  process  :  but  tbeie  exLst  impressions  on 
shale  and  sandstone  in  the  British  Museum^  on 
viewing  which  it  is  difficult  to  resist  the  convictioD 
that  they  exhibit  some  kind  of  stellate  blossoms. 
Tliat  casts  of  seeds,  ears  of  wheat,  bai'ley,  or  other  of 
the  ceieal  grasses  occtu"  in  the  true  coal  forraatioii, 
has  also  been  denied.  Seeds,  however,  do  sometimes 
occur — ^but  probably  in  no  instance  com,  notwith- 
standing the  specious  appearance  of  ceilain  impres- 
sions to  the  contrary :  indeed,  it  is  asserted,  that  no ' 
trace  of  any  gluniaceous  plant  has  been  met  with,  eyen 
in  the  latest  tertiary  rocks,  although  we  know  that 
grasses  now  form  a  portion,  and  usually  a  verj*  consi- 
derable one,  of  every  Mora  of  the  world,  from  New 
Soutli  Shetland  to  Melville  Island  inclusive.* 

The  remains  of  the  animal  kingdom  found  in  the 
coal  and  associate  beds  are  less  striking  than  those 
of  vegetable  origin.  Fossil  fishes  have  been  dis- 
covered iu  the  carboniferous  group,  as  well  in  Scot- 
land as  la  this  country — ^specimens  from  the  coal  in 
the  neighbourhoods  of  Leeds  juul  Newcastle  l>eing 
preserved  in  the  Museums  of  both  those  towns.  The 
large  remains  found  in  the  ironstrme  of  VVardie,  and 

•  FuMtl  Flora,  I.  xlil 
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HI  the  coal  fields  of  Grconside  and  Glasg^^w,  and 
which  were  at  first  coTi«i(lere<l  to  be  remains  of  nanrian 
aniinnls,  are  now  determined  by  M.  Agaswz  and 
other  lc!»thvologi8t8,  to  bo  true  iislies. 

About  the  middle  of  the  coal  series  in  Derbyshire, 
or  in  the  ninth  bed  of  shale,  reckoning  in  the  a!tcend- 
ing  order,  a  stratum  of  ironstone  occiu*s,  wliicli  is  no 
fall  of  dilierenl  species  of  Mytili,  SiC.  as  to  be  tlis- 
ting^shed  by  the  name  of  the  mmrle  band.*  Tlierc 
have  been  instances  mentioned  by  various  authorities 
of  living  toads  found  incarcerated  in  the  coal  stnita: 
the  fact  of  there  ever  having  been  in  reality  any  such 
discor\-eries,  is  denied  by  Professor  Buckland,  who 
Jettributes  the  reports  to  mistakes  on  tlie  part  of  pit- 
leu,  who  lia^-ingr  met  with  the  animals  in  their  wnrk- 
igs,  imat^ned  them  to  have  been  dng  out  of  the 
I,  without  considering  tliat  they  might  but  recently 
lave  entered  the  shaft.  However  this  be,  and  the 
i^jKwition  is  more  facile  than  soundj  the  learned 


y  *  In  the  hrawn  mmI  rnnaAtlanr  >r1iich  twlongk  to  a  raor6  renmt  |[roIngir-fi] 
I  Ihui  tb«  truo  cnrboniieroDi  gttmp,  anlaniiL  ivmutia  ktb  frc<]Uenily  Founcl, 
diollj  in  thft  lignilic^  diipoMu  or  tho  r.nropcan  rontincnl.  Mr.  L^oll 
itieatA  ihAl  tnsny  entire  .^airs  anil  other  bonca  cit  on  cKtinct  iniMninifer, 
hy  Cuvii^  AiilhTKOtbvriuni,  Imvv  tuun  fvund  in  iho  coal  beds  of 
Cadibouo,  tLu  bouti  twiuj;;  ilauU  dituigud  inlo  a,  ItinJ  of  cutd.  In  tlii-tu  buds, 
hovevOT,  nJlhmigli  c'>mpriklii((  rnil^cinncooug  sbali'S,  kJid  Mtviirnl  soams  of 
^COkI  from  two  In  »it  fuel  in  l]iicl«UH»s,no8tiellB  haitt  bemi  (li«:uk«reJ,  nor  im- 
di>u«  lit  [iIiuiU  of  wliicb  Ui«  iipecki  citn  be  cIoterniiiKxt.  The  sajue  au- 
nril5  al»o  Infiinu*  ii»,  thul  m-ar  (he  valley  of  Ihi-  Rhine-,  a  tcrliJirj  fontm- 
bn,  CMlIni  hmwn  «na.1,  from  thr  lUfioriiiticiu  nilh  it  of  bods  of  (t^iu  urnrkol 
full  contains TftrioiiK  (irfsuilcrDmatn^.particnlnTly  Hahcwiuid  froga:  Uiey 
found  in  it  hitiiiriinoii*  ithAlc,  rAlIod  pajp^r  coal,  t'rnm  btrinf;  diviAiMo  Idio 
ttrtRMl.T  thin  Imvw,  lima;  'do  mLinlicu^d  hcrei  as  an  intcrssllnK  illithie- 
of  thL<  («ii  group*,  thml  wtiila  tbo  vegetable  tniUlvr  wliioh  hn«  baai 
loliuigisl into  tltc  rommnii  cm],  wa*iiiiiil  rGo-enily  contdJer^d  to  liavu  bvtcm^^od 
clonlrelv  to  monuculvledonuu*  plittiL*  ot  extinct  uperimt,  all  Hip  di«rlTig«itn]|. 
ie-  r«Tntunii  of  planli  in  thn  ligiiilc  nnil  njundnlixl  bedi  are  said  to  Iwlong 
Cto  dicAtirledoooua  t»ca  and  ahmbsf  butiriug  a  cImo  rc»cmManc«  to  tliono  now 
existing  in  Ihc  connirjr. 
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Proffssor's  oxperimciit  shewing  thai,  loads  ilied  when 
confined  without  air  or  food  in  closely  gUuted  utoue 
cellH,  no  more  disproves  tlie  repeatedlv  alleged  dis- 
covery of  live  toads  in  coal,  than  it  does  tlieir  exr 
tiBctioii  from  bloi-ks  of  marble,  of  which  latter  fact, 
at  least,  Uiere  does  not  appear  tu  he  any  reasonahk 
doubt* 

In  concluding  tliis  chapter,  it  may  be  interesting 
to  mention  that,  at  die  beginning  of  1833,  some  "01)- 
servations  on  CoaJ"  were  read  before  tlie  Philoso- 
phical Society  of  Newcastle,  by  W.  Hutton,  Esq^ 
from  which  it  appeared  that,  on  examining  with  the 
niicroscope  oue  of  those  slices  of  ccal  in  wliicU  Mr. 
Witliam  liad  discovered  a  distinct  vegetable  textnre, 
the  attention  of  the  Antlior  was  excited  by  the  re- 
markablo  appearance  of  several  cells  iu  tliat  psul  of 
the  coal  where  the  texture  of  (he  original  plant 
could  not  be  dJHtiuguished.  The  coal  of  the  New- 
castle district  ia  cousidered  by  the  Author  to  be  of 
three  kinds :  the  fu-st,  which  is  tlie  greatest  in  quan- 
tity and  the  best  in  qualitj',  is  the  rich  caking  coal  so 
generally  esteemeil  •  the  second  is  cannel  or  parrot 
coal,  or  aplent  coal  of  the  miners;  and  tlie  tbinl,  tlie 
slate  coal  of  Jameson,  wliich  consists  of  tlie  two  former, 
arranged  iu  tliiu  alternate  layers,  and    has  conse- 

•The  occurrence  of  living  tnnda  cmbcAied,  or  rittbcT  etilombeil,  in  cavilitia 
of  the  deep  xtmla.  has  bL>E;n  atlOuLtil  ils  a  ntrikiti^  objection  irt  the  i[!;TU)aiUI 
tliHory  ur  Hultoii,  and  of  couri^c,  ni  mn  ei|iii>lly  atrikiiiK  lOKtlinoiiy  ia  fkvoui 
of  the  hypatlii-Klt  of  otiueoiia  eoLiiiiou>  wMcU  cammooly  b^uTS  ttie  noine  uf 
Wemcr.  Mr.  Murmy,  iliu  el)eini»t,  bo*  reiatLrkf3,  lUui  lUu  laiHargy  of  tie 
toaJ  «ii<]  lizard  uiay  c(nitlnn«  witliouc  tlia  «xLln«lLOii  of  llfo  for  agos;  nnil 
bvtb  llicsu  anitiiiUii  huta  hiscti  ibtiiid  «iiib»]dail  in  utimR;  "  w  lou!,"  liaj-ii  tiiia 
authnr,  "  wti*  iViiiiiJ  tiiidrr  the  ivial  soniu,  iu  iht^  iroiinUino  over  whicb  it 
re»ti-'d,  ill  It  r.oal  mmc  nl  AuoliitiDruiTL',  in  Ajmlurv."  Tomls  have  otlen 
boen  fcurtpil  In  garden  jmIe,  a-nJ  rounJ  ulive  ftflur  Loni;  InlerraU.  Mr.  J»*u 
rarntlons  an  iniaiitnco  of  a  lonU  so  htmoi,  which  at  tho  end  of  Iwenty  yuars 
vmt  lakm  ii|>  much  )ticrt.'a«td  Ju  hulk. 
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<lucnUy  a  Mlaty  stnicliiru.     In  Uiew?  vnriuticH  nf  coni, 
more  or  less  of  ihe  vegetable  lexUire  coiOd  always  be 
discov€]Ted:  thus  afforiliiig  the  fullest  evidence,  if  oiiy 
such  proof  were  wanting,  of  tlie  vegetable  origin  of 
coal.     Each  o(  the  ihree  kin<lj*  of  coal,  besides  the 
fine  distinct  reticulation  of  tlie  originiU  vegetable  tex- 
ture, exhibits  other  cells,  filled  with  a  light  wine- 
yellow  coloiu-cd  matter,  apparently  of  a  bitiuninous 
nature,  and  so  volatile  as  to  be  entii'ely  expelled  by 
licat  before  any  change  i*  effected  in  tlie  other  con- 
stituents of  the  coal.     Tlie  number  and  appearance 
of  these  cells  vary  with  each  vaiiety  of  coiJ  :  in  the 
finest  portions,  where  llie  crystalline  structure,  as  in- 
dicated by  the  rhomboidal  fonn  of  itn  fraf^onts,  is 
jmost  developed,  the  cells  are  completely  obliterated  : 
[  the  texture  being  unifonn  and  compact,  and  Oie  whole 
arrangement  indicating  a  more  perfect  tnnon  of  the 
I  constituents,  and  a  more  cntii'o  destruction  of  the  ori- 
'ginal  textine  of  the  plant.     After  describing  lliese 
I  cells,  and  illostratiiig  ibem  by  drawings,  Mr.  Hntton 
jrocceds  to  speculate  on  llieir  origin  in  tbe  cannel 
)al :  lie  considers  it  liighly  probable  that  they  are 
rived  from  the  reticular  texture  of  tlxe  pai'cnt  vege- 
fjle,  rounded  and  confused  by  enormous  pressni'C  : 
loreover,  that  though  llie  perfectly  and  imperfectly 
veloped  varities  of  coal  generally  nccm-  in  distinct 
strata,  yet  it  is  easy  to  find  specimens  which  in  the 
;oinpas»  of  a  single  square  inch  contain  both  varieties, 
■"rom  this  fact,  as  also  from  similarity  of  position  in 
le  mine,  the  difference  in  tbe  different  vaiielics  of 
[jcoal  are  ascribed  to  original  difference  in  the  plants 
wliich  they  were  derived.* 


LAtbltm  unit  Kdinburgh  PhiL  Mug.,  April,  1833. 
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RetneTV  of  the  arraugemmi  of  carboniferous  strata,  as 
Jormlny  coal  fields,  coal  basins,  and  coal  measures — 
Arrowsmil}t\s  map  of  ihc  co(d  districts — Somerset- 
shire coal  Jietd— South  Gloucestershire  or  Bristol 
coal  field — Forest  of  Dean — South  Welsh  coid 
field — Shropshire  field — South  Staffordshire  and 
Warifickshire — North  Staffordshire^— North  Wales 
— lAvm'oshire  coal  field — Yorkshire,  Noltinghum^ 
shlrCf  and  Derbyshire  co<d  felds — Wfutehaven  coal 
field — Northumberland  and  Dttrliam — Unejrplorcd 
localities  iu  Ent/land — Scotch  coal  fields— Aj/rshire 
- — Paislei/ — Lanarkshire — Kasi  Lothian — Culross 
— Irish  coalfields — Districts  of  Leinster,  3Iunster, 
Connaitffht,  and  Ulster — Description  of  a  coal 
basin — Somersetshire  and  South  Welsh  basins — 
Mantle,  ami  inverted  basin  shajies — Smilleys  or 
stmUl  basins. 


W  E  have  already  adverted  to  the  geological  posi- 
tion of  tlie  carboniferous  group  of  strata  (vide  p.  36), 
where  it  will  also  be  seen  that  the  terms  used  at  the 
head  of  tlie  present  cbapter  are  applied  to  one  of 
tliose  five  genei-al  classes  or  suits,  into  which  the 


L 
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wliole  kiiowii  series  of  miuerAl  beds  may  be  compre- 
Iiensively  resohed,  Tlie  chiss  of  rocks  here  alluded 
to,  aud  to  wIucL,  for  distinction's  sake,  the  name  of 
medial  lias  been  applied,  range  doi^Tiward  from  the 
class  temuHating,  as  the  case  may  he,  with  what 
geologists  term  the  upper  iir  newer  red  sandstone, 
coi^lomerate  or  magnesiaii  limestone,  and  contain 
not  only  the  great  coal  dejiosit,  but  likeftise  the  older 
limestone,  or  as  it  is  sometimes  designated  from  the 
organic  remains  embedded  in  it — eiicrimd  limoistonc, 
mid  the  red  saudntone,  on  wliicli  it  reposes.*  It 
may  he  remarked  that  the  immense  and  diversified 
series  of  strata  upwards,  from  the  old  red  sandstone, 
constitute  the  region  of  vegetable  remjiins,  antl  to  a 
great  extent  of  the  metalliferoius  deposits  also. 

It  is  not,  liowever,  intended  to  mould  the  matter  of 
tlie  present  Chapter  into  any  systematic  form,  nor  to 
make  it  the  vehicle  of  any  particulaa-  theory :  tlie 
terms  "  Coal  Fonnatiou,"  may,  therefore,  conve- 
niently be  tised  to  designate : — 

I.  Those  geiicriJly  insulated  tracts  of  carboidferous 
strata,  commonly  known  in  this  country  under  the 
appellation  of  "  coal  fields." 

II.  The  scope  aud  inclination  of  the  strata,  deno- 
minated from  theii-  flexures,  and  occasional  spherical 
formation,  "  coal  basins ;"  and 

III.  The  snccession  imd  order  of  strata,  as  dis- 


*  It  it  OD  intrroKling  firct,  as  coimo<:t<>d  with  gcologLcal  enquiries,  thu 
theM  dupu«iliu»«  UTU  nut  iilwnTs  foiind  cthiJinmBblQ  tnth  tlie  undtfrlylng 
RiMMS,  AS  tn  piLrttlt^llgni  of  tliHi'siirAii:t<s.  lu  Ni.imi'tiJuiaEiuiis,  the  uvvii^r  rud 
imaditoaa  IUIji  u]>  IIio  superior  *mri]Uii.liLii-8  of  tljo  subjac ant.  ^tintA,  a«  If  tfae 
Mailer  whicli  aricii'iranls  vonaolidated  laU)  the  stonu  iibnYii  namril  bsd,  in 
the  fint  inttiLnrc^,  llnwcd  over  Ifae  previou&lf  contorlod  luouiiuiu  luneslooa 
uid  coAl  tncuures,  no  disturbing  {orca  luiving  Kub^ti^ijui^nU}'  bncn  uxerLcd  to 
ftimai  the  mniuil  setilomoat  jind  aj^reguion  of  tha  oongloniamio. 
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played    in   a  vcrtioal  sediuu,    and    called    "  coal 
measures." 

Of  these  three  views  of  the  coal  formation,  it  msxj 
perhaps  be  remai'hed  in  addilioii,  that  the  first  is  tliat 
which  chiefly  iulerests  the  topofjjapher ;  the  second 
the  geologist ;  and,  the  Uiird,  the  miner. 

TIic  map,  eng;raved  by  Arrowsmitli  to  accompany 
the  Ueport  of  the  Coal  Trade,  printed  by  onlcr  of 
the  House  of  Conmnnis,  in  1830,  shews  in  a  striking 
if  not  very  precise  manner,  the  geological  position  as 
well  a^  the  commercial  distribution  of  tlie  coid  of 
England  and  Wales.  But  it  nmst  be  recollected 
that  in  computing?  from  tlic  coloured  arcaj*  on  tlus 
map,  the  entu-e  npace  is  often  eironpoiwly  taken  iu* 
underlaid  willi  coal  j  for  in  most  of  the  large  fields, 
there  are  extensive  tracts  of  barren  or  unascertained 
strata :  tliis  being  the  ease,  tlie  rlislricts  afterwards 
described  arc  ratlier  ^ven  as  those  within  which  coal 
occiu^,  tlian  as  being  entirely  occupied  by  it-  If, 
however,  a  person  take  an  ordinary  map  of  (his 
portion  of  Great  Britain,  and  draw  a  line  from  Wey- 
mouth, ou  tlie  Knglirih  Channel,  to  Jedburgh,  on  the 
Scottisli  Border,  and  then  draw  at  right  angles  witli 
that  line,  otlier  lines,  as  follow: — 1,  on  the  west 
side,  from  St.  Bride's  Bay  to  Pontypool ;  2,  on  the 
east,  from  WolverliamptiHi  to  Atliei'stone ;  3,  on  tlie 
east,  from  Newcastle-under-Lyue  to  Cheadle ;  4,  on 
the  west,  from  Cliester  to  Mold ;  5,  un  tlie  east,  from 
Huddci-sfield  to  Pontefi-act;  6,  on  the  west,  from 
Wliitehaven  to  Appleby; — such  lines  will  intersect 
nearly  every  portion  of  coal  district  in  England  and 
Wales.  It  may  be  further  remarked  that,  ii"  another 
line,  paiallel  with  tlie  fonner  he  drawn,  from  Gosport 
on  the  souIIl  to  Goisebrough  on  the  nortli  side  of  the 
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island,  almost  every  poi"tioii  of  the  Inie  coal  foiiiialion 
known  to  exist  in  Dritain,  will  be  found  to  lie  on  the 
western  side  of  such  line.* 

Ill  describing  tliese  localities  somewhat  more  in 
detail,  we  shall  proceed  from  sonth  to  noitli ;  and  in 
this  course,  abont  ciglitceu  miles  from  Bath,  we  ap- 
proach a  cunt'd  tract,  stretcliinjy  perhaps  twelve 
miles  in  Icngtii,  and  being  about  three  luiles  over  in 
the  widest  part;  this  is  the  Somorsetslure  coal  field. 
Proceeding  onwards,  we  immediately  come  to  the 
South  GIouccstcTshire,  or  Bristol  field  :  it  lies  to  the 
east  of  tlie  city  just  named,  and  may  he  said  to  be 
nt  a  dozen  miles  in  length,  extending  from  the 
von  nortliwaril,  and  three  miles  in  a^  eraj^e  breadth, 
is  is  the  nearest  place  to  London  at  which  coal 
been  fomid:  and  here,  the  strata  dipping  east- 
ward, pass  bcuealh  the  red  marl.  Assmuing  tliat  the 
Somersetshire  coal  measures,  continuing  to  dip  at  the 
they  do  at  Bristol,  idtimately  pass  under  the 
etropolis,  where  wells  liave  been  sunk  to  the  depth 
if  130  feet  before  reaching  the  sand,  Mr.  Phillips 
scs-f  that  "Uie  strata  of  coiil  are  more  than  tito 
tUes  beneath  the  bottom  of  the  clay"   underlying 

•  Tbir  coul  fumiiitiuii  in  tliiit  uuuiitrj,  tics  geDLTuU;  In  sliuaitou*  con. 

nienlly  acrciulblp  :  niiJ  ulllioiigh  lliiR  U  Dotoxiully  t)ic  cejtt-  in  other  piirl« 

Uio  world — parlitalarlr  In  Amirrii*a,  then-  U  still  iiiiirh  o{  inith  in  the 

lOcuUtion,  whidi  (uaiimc*  Ciml  div  noli  uiil  pleasant  viLlli-yx.onil  lotr  jiMtu 

the  **iaj,  and  JiLirgc  rivors,  wcTo  to  bo  the  habilnticiiiK  ei(  llw  Botial  ajiil 

larcial.  busy  worM  ol"  mankind ;  andlherc  th(>  tnaJs  are  found,  pcrfoclly 

vc>uiuiii  tilt  lioino  consnmpUnni  and  for  sapplyiitg  thn  vnnu  of  otht-n,  by 

gtvat  commercial  h\g\i  rouda— Ukc  wakTH.    Uod  the  chiUh  bui-n  tlc^'poaitctt 

in  Um)  bowds  of  ilio  hiftbcst  tnountalna,  iht'y  would  in  r  Kcriit  timnsiin.'  1in<i> 

be>en  usel«u  W  tUL-Uty,  mouufatrlurci,  auil  cunitiion!*.     We  coulJ  not  ctin. 

ivnllj  linvn  rft[Ti>ni1   (he  coaU  (nim  iLc  distant  inoiintniiiR  nnr  hnvn  lirid 

dMtm.     The  liiglt  iDOunlninx  arc  laa  bjirn-ii,  tiio  cold,  mid  loo  fai'  from 

Uw  >M<,  for  ihc  nikidrnci;  of  man  in  a  toci«I.  ronimcrclKl  Mat«  f  bul  there 

1b  wmo,  OT  roiy  litite  at  tliem  ihcrv. 

t  aeologv,  219. 
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London.  Tlw  Inpolht'sis,  liowever,  ui>on  wbidi  ihia 
rast  eccentric  dip  and  direction  arc  caloilated,  ia 
jiuitly  iTgnided  as  xintenuMc. 

llie  Liexl  coal  field  is  Ihat  of  the  Forest  of  Dean  ; 
it  i»  soiueuluit  of  an  oval  fonij ;  tLe  average  diameter, 
six  or  seven  miles.  Dii'ectly  west,  of  tlie  last  men- 
tioned deposit,  and  at  a  distance  of  less  tlian  t^vcuty 
mik's,  lios  tlie  great  South  Welsli  coal  field,  ex- 
tending^ from  Pontypool  on  tlie  eant,  to  St.  Biide's 
Bay  on  the  West  side  of  the  I'rincijwility,  and  in- 
cluding^ the  "i-eat  ii'on  works  of  MerthjT  Tyd^-il. 
Mr.  Martin,  vrho  ha»  published  a  very  exact  stiney 
of  tliis  formation*,  statt-a  ils  lengtli  lo  be  upwards  of 
one  hundred  miles;  and  the  average  breadth,  in  the 
counties  of  Monmouth,  Glamorgan,  Carmai-llieii,  and 
part  of  Brecon,  fi-om  eighteen  to  twenty  miles,  auJ 
in  Pembrokeshire  only  from  three  to  five  miles  :  the 
broader  and  nan-ower  portions  arc  separated  by  Car- 
maitben  Bay,  wliich  L**  about  twelve  miles  across, 
taking  ihl^  line  of  tlie  coal  field. 

Returning  to  the  line  first  drawn,  and  still  pro- 
ceeding northward,  we  next  come  to  the  Sliropshire 
field,  iuchidiug  Coalbrook  Dale,  and  llie  Plain  of 
Slu-ew.sbmy :  these  taken  togctlier,  may  make  eighty 
ox  ninety  miles  of  coal.  North-east  of  the  last  tract, 
lies  what  may  be  called  tlie  South  Staifordshire,  or 
Dudley  and  Wai-wickshire  field.  The  first  basin  of 
tins  coal,  occupies  a  space  betwoeu  the  towns  of 
Stourbridge,  Binniughara,  Wolverliampton,  and 
"Wfdsal;  and  extending  in  a  triangular  form  on  a 
base  line  drawn  between  the  two  last  named  places, 
the  hypotlieneuse  lying  about  midway  between  Lich- 
field and  Penkridge ;  and  comprising  altogethei*  an 

•  Fhjl.  Troitt. 
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area  of  seventy  or  riglily  stjuare  miles.  Tlie  second 
basin  occurs  ten  miles  east  of  tlic  preceding,  and 
extends  from  Tamworlb  to  Coventry,  twenty  niilea ; 
tlie  average  brfeadtli  being  about  tliree  miles.  Be- 
ndes  the  foregoing,  there  are  coal  ineasnres,  nortli- 
eaat  and  south-west  of  Ihe  town  of  Aaliby-de-la- 
Zoucli*,  makuig  together,  at  least  thirty  sqixaro 
miles  f. 

What  is  called  the  North  StafTordslme,  or  Pottery 
coal  field,  consials  of  two  sections,  the  eastward  of 
wliicli,  suiTounding  Cheadle,  and  tlie  westward  in- 
cluding Burslcm,  may  be  said  together  to  spread 
over  about  sixty  s<£uare  miles.  Some  authorities, 
however,  have  estimated  tlic  area  of  the  field  as  com- 
prising fi^om  -40  to  50,000  acres  of  tliick  coal. 

The  North  VValeSj  or  Flintshire  field,  thirty  miles 
west  of  the  last-mentioned,  comprises,  1,  a  tract  ex- 
tending from  Wrexham  to  Hawardcn,  and  thence, 
along  the  south-west  bank  of  the  river  Dee,  to  the 
Irish  sea  :  2,  a  small  section,  stretching  from  Ogwes- 
Iry  towards  Shrewsbury ;  3,  a  basin  lying  between 
the  two  preceding  j  and,  4,  in  the  Isle  of  Anglesey ; 
spreading  together  over  at  least  one  hundred  and 
fifty  miles. 

Tlie  great  Lancashire  coal  field,  stretcliing  from 
Manchester  to  Colne  toward  tlie  north,  and  from  the 
former  place  to  Liverjwol  toward  the  west,  is  of  an 
exceedingly  irregular  form,  and  running  out  into 
vast  branches,  one  of  which  extends  from  Ashtou- 


■  U«]iuitet,  tift«r  describing  ibs  nago  of  tbs  oalerop  of  the  Ashby  coal 
Odd,  «slln>»te«  Um  Included  area  at  not  Icis  Qian  from  33  to  40,000  aquaro 

MIW. 

f  The  ci>lll«Heii  on  llis  WolJs  nuar  Abliliy-iiu-lii-Zouth,  are  irnrhed  on  an 
«xU)iwi*o  «oaIo  hy  Ihc  Murf^uis  of  Hikslings,  and  oIeo  b^  Miiue  privnin  indi- 
TidUklft.     Tbr^  d>ti)Ui  of  Ui>-  piU  ia  moul)'  (h)m  SCK)  lo  360  ;rudE. 
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iimlcr-Iiiie  to  Macclesfield.  From  the  zigz»g  clia- 
ractcr  of  the  outline  of  this  field  on  Arrowsmilb's 
map,  il.  ift  (liHicidt  to  compute  the  iirea  of  the  wliole : 
it  canuot,  however,  be  less  than  from  four  to  five 
hundred  miles,  including  an  insulated  portion  at 
HomhVf  near  Lancaster. 

Eastward  of  the  above,  lie  the  important  coalfields 
of  Yorksliiro,  Nottingham,  antl  Derhysliire,  so  called, 
as  extending  into  tliose  counties^  but  constituling  one 
contijiuous  extent  of  fonnation,  stretching  in  length 
from  Nottingham  to  Bnulford,  a  tUstauce  of  upwards 
of  sixty  miles  iu  a  sta*aiglit  line,  and  being  on  the 
average  hardly  less  tlian  eigliteen  miles  in  breadth. 

The  Wliiteliaven  coal  field  stretches  along  the 
eastern  shore  of  the  Irish  sea,  from  beyond  Egrcmout 
to  Mai'j'port,  where  it  sweeps  inland  to  Hcsket,  fonn- 
ing  an  aic  vnt\i  a  chord  of  about  thir^  miles :  the 
average  width  about  four  miles. 

We  next  conio  to  the  great  northern  coal  field, 
extending  into  the  counties  of  Dmham  and  North- 
imiberlaud,  and  containing  those  immense  deposits 
of  excellent  coal,  from  whicb  not  only  the  metropolii-, 
but  a  vast  circuit  of  towns  and  vTllages  on  the  coast 
from  Berwick  to  Plymouth,  are  supplied  with  tliis 
species  of  fiiel.  In  pursuing  our  presnibod  cotirse 
northward,  we  enter  upon  tlie  southern  extremity  of 
this  coal  field  a  little  beyond  the  Tees,  at  a  place 
called  Staindrop  ;  jn'oceeding  over  it,  nearly  in  the 
middle,  we  pa^  through  Durham,*  Chester-le-street, 

•  "The  colliery,  or  rather  ihe  three  coUioriea  in  iita  ntighhomhaaA  af 
Hctlon,  in  the  conniy  of  DurUam,  ia  at  preswit,"  says  Mr.  Wjncb,  "Ibo 
lavit  impoTl&ul  mining  coacmn  in  Ibis  [iho  nortlicni]  coal  fieU.  Tlicne  piU 
are  ssid  t"  be  capuble  of  no-rking  Iro  hundred ItouMtnt^  Newcustln  clialdmix 
of  coals  ajinanJJy  ;  Lbey  are  situated  about  seven  miles  I'roni  SuDd^rlanJ,  to 
ibe  sonth-west,  and  Lhe  Gitalin  arc  euitk  throngh  tho  mogticeiiui  limestone, 
nliicli  li(u«  Qovera  the  cnal  mcitsun^G,  and  in  twent^-Bir  f&thonu  in  thUlnuM.' 
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Newcastle,  Murpelii,  ajid  reach  the  opposite  mai^in 
at  WarknortU,  on  the  little  river  Coquet,  a  distance 
of  ueai'ly  sixty  miles.  Passing  overau  iuterval  tract 
of  about  three  miles,  we  again  come  at  tlie  coal,  and 
pass  over  it  tlirougli  Alnwick  and  Belford  towards 
Berwick,  a  distance  of  twenty-five  miles,  making  in 
the  whole  an  extent  of  coal  field  running  for  about 
eighty  miles  in  one  direction.  From  Berflick-on- 
Tweed  to  the  estuary  of  tlie  Tjtdg  below  South  Shields, 
the  coal  extends  along  the  coast-line,  dipping,  indeed, 
under  tlie  GenuEm  Ocean.  The  figure  of  this  un- 
menae  coal  field  is  very  irregular :  but  tlie  extent  in 
a  cross  direction  would  be  nearly  passed  over  by  taking 
the  line  of  the  Roman  wall,  which  connnences  near 
North  Shields,  and  proceeding  in  a  westerly  direction 
to  Brampton,  near  Cai'Usle.  The  whole  area  of  tlus 
■district,  as  tlms  including  the  coal  fonnation,  l^ing 
xmder  what  is  called  at  Newcastle  "  the  west  coun- 
try," as  well  as  the  more  impoi-lant  measures  sur- 
rounding that  town,  cannot  be  under  fifteen  hundred 
s<iuarc  miles. 

It  is  not  by  any  means  pretended  that  the  forego- 
ing are  precisely  accurate  definitions  of  the  outline?, 
much  less  exact  computations  of  the  size  of  tlie  vaii- 
ouscoal  fields  named  J  but  merely,  as  before  explained, 
loose  sketches,  derived  from  the  delineations  on  Ar- 
rowsmitli's  map,  and  seniug  at  once  to  shew  the 
topographical  bearings  and  proportions  of  the  several 
districts,  and,  at  the  same  time,  to  indicate  how  ex- 
tensive aic  the  dei>oaitories  of  this  valuable  mineral 
in  tliis  island.  Beside^j  the  tracts  above  indicated, 
there  are  various  unexplored  localities,  which  futiu-e 
research  may  add  to  our  present  coal  fields  :  a  highly 
interesting  memoir  on  this  subject,  by  the  Rev.  W. 
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Couybearc,  is  piiiitCiL  iu  the  Pluloaopliical  Magaziuc 
for  1834. 

ScoUaud  contaius  sonic  liiglily  important  coal  fields, 
though  occupying  a  compai-ativcly  insulated  district ; 
there  being  at  least  seveutecn  comities  eittor  desti- 
tute of  coal,  or  containing  it  only  in  such  small  quun- 
titiea,  or  of  such  mdiifcrent  quality,  as  to  be  of  little 
value.    To  tlieso  may  be  added,  the  Orkneys,  the 
Shetland  Isles,  and  even  tlie  Hebrides,  though  the 
latter  contain  ti'accs  of  seams.     Generally  ^^pealdug, 
the  coal  atrata  are  not  found  north  of  Saltcoates,  or 
south  of  Girvan  in  A^Tshire,  on  the  west  coast;  nor 
north  of  St.  Audi'ews,   (except  an  mferior  kind  in 
Sutherlandshirc*,)  or  south  of  Bei-wick,  on  tlic  east 
coast  J  so  that  tJiese  fom*  points  may  be  said  to  define 
the  coal  country  in  Scotland,  stretching  fi:om  S.  W. 
to  N.  E.  across  the  island,  in  breadlli  between  thirty 
and  forty  miles  j-.     In  some  disliicts  the  produce  is 
very  abundant :  the  whole  of  tlie  south  side  of  the 
county  of  File  abounds  in  coal ;  there  ai'e  productive 
collieries  at  Saltcoates  in  Ayrshiie,  and  in  tlie  vici- 
nity of  Paisley  in  Rcufrc'v^shii-e."    Lauarhsliirc  is  fa- 
mous fur  an  immense  field  of  cual,  underlying  a  tiiict 
of  limestone,  iron  ore,  and  freestone.     East  Lothian, 
one  of  t!tc  mowt  fertile  counties  in  Scotland,  which 
rests,  for  the  most  part,  upon  a  bed  of  gi'anitc,  also 

"  It  bw  ulaewtieM  been  intitaated,  that  baeidot  the  trao,  <nt  ns  it  hu  been 

caJlcd  iho  '<  tnil«pendL>iit"  con.)  fomiaiioi],  aeiinis  of  aa  iuAittuKul  uud  ai){ia- 
rondy  newiT  kiuJ  ure  eoinoluTn-s  wcirkeJ  atiove  tht)  mngncsian  limestona. 
Aa  an.  dXcfrptUiu  to  tha  \feneTa\lj  limiled  tlxe  of  tlie  dr'pueils  at  this  upper 
coal,  may  bo  mentititicd  thnt  of  Drom,  in  Suihcrlaml^hiri-,  oUuJoJ  to  in  ihe 
tcit,  aiiJ  n')iii:)t  streti'lies  Tot  Bovcrtil  mill's  along  Clw  epnsl  of  ScodaniL  This 
(1«iio»it  in  nhicL  oxL^ngivp  workings  liav«  at  one  time  or  attter  brint  [hitsquI 
iluriug  tliQ  lust  Clirt'ecQiiluries, »  bolievi-'dlociirrespond  in  gouLufpi'al  poeilii>n 
ivilli  [he  cwbotiJitPoiis  Hcriea  of  Knst  Vorkshiro,  di'suribtd  t»y  Mr.  I'liilltjia, 
ns  oiMurriiiji  between  (liu  lon-ur  aulliic  &nil  the  cornbnuh  liracatoncs. 
f  Plujl'iui'ft  ^^oiliiiiil,  vol.  1.  p.  nL 
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aiTitrds  iiliinHliiiice  of  excelltMil  pit-coal :  llirec  coiisU 
derable  collieries  ai-e  worked  in  the  pari-sli  of  Tra- 
nent, seven  miles  west  of  Haddingtou,  the  cliief  lown 
of  tins  coiuity.  Campsie,  BiJdenuKk,  Kilsyth,  ami 
Larbert,  are  situated  on  tlie  great  Lanarkslibv  coal 
field,  from  which  the  eehibrated  iroii-wnrks  on  tlic 
river  Canon  are  supplied  witli  fuel ;  nearly  200  tons 
of  coal  \Kr  day  were  coimumed  at  these  works  some 
yeai's  ago.  At  Culioss,  a  detached  comer  of  tlie 
eounty  of  Perth,  coal  hiu*  been  wrouj^bt  for  ages  : 
these  works,  as  tboy  aj-e  junuiig  the  most  aucieut, 
were  also,  at  one  time,  tlie  most  considerable  Ju  Scot- 
land ;  mid  an  Act  of  Parliament,  a.d.  1HG3,  ordained 
thai  the  Culross  cliahier  shoidd  be  the  standard  mea- 
sure for  the  kingdom. 

The  following  simmiary  of  the  Irish  coal  fields  is 
extracted  from  Mr.  GrlfliUi's  admirable  report  on  the 
Leiuster  coal  tUstiict,  and  (]  noted  by  Conybeaiv  and 
Pliillips.*  Coal  has  been  discovered  in  more  or  less 
quantity  in  the  following  seventeen  counties  of  Ire- 
land : — Antrim,  near  Ballycaatle  ;  Donegal,  north  of 
Moimt  Charles  j  Tyrone,  in  the  Ulster  coal  district, 
and  at  Drumqiiin  ;  Fermanagh,  a  north  continuation 
of  llie  Connaught  coal  district,  and  at  Petigoe  j 
Monagban,  near  Canickmacross ;  Cavan,  neiu*  BeU 
turbet ;  Lcitrim,  and  Koscommou  in  the  Connaught 
coal  district  j  Westnieatli,  near  Athlone ;  Queen's 
County,  Kilkenny,  and  CiU'low,  in  the  Leiuster 
coal  district  J  Tippenuy,  continuation  of  the  same; 
mid  Clare,  Limerick,  Keny.  and  Cork,  in  the 
Munsler  coal  district.  Of  tlic  four  principiJ  coal 
diiitrict-s  hito  which  the  island  may  be  tUvidcd,  viz., 
the  Leiuster,  the  Mimster,  the  Cownauf^ht,  and  the 
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Ulster, — the  two  former  contain  carlwnaccons  or 
Htoue  coij — the  "  slaty  glance"  coal  of  Werner  j  and 
tlie  laltar  bitiuninons  or  blazing  coal. 

'r\ic  Lcinsler  coal  district  is  situated  in  the  counties 
of  Kilkenny,  Queen's  County,  and  county  of  Carlow. 
It  also  extends  a  short  distiuice  into  the  county  of 
Tipperary,  as  fiu*  as  Killenaule.  Tliia  is  the  prin- 
cipal carbonaceous  coal  district.  It  is  divided  into 
tluree  detached  piirls,  separated  from  each  othci'  by  a 
secoudiu-y  limestone  country,  which  not  only  enve- 
lopes, but  in  continuation  passes  under  the  whole  of 
the  coal  distiict. 

Tiie  Muusler  coal  tUstrict,  occupies  a  considerable 
portion  of  the  counties  of  Limerick  and  Kerry,  and 
a  largo  pait  of  the  couiily  of  Cork.  It  is  by  much 
the  most  extensive  in  Ireland ;  and  in  tlie  ueigh- 
bourhood  of  Kantnrk,  in  the  county  of  Cork,  coal 
and  culm  }iave  been  raised  for  about  a  centmy.  The 
foiTuation  itself  is  referable  to  one  of  (he  earliest 
periods  at  which  the  fonner  mineral  has  been  pro- 
duced, the  true  coal  overlying  the  moimtaiu  lime- 
stone.* At  Dromagli  colliery,  Mr.  Griililhs  was  in- 
formed, the  work  had  been  caiiiod  to  a  considerable 
extent,  and  that  the  amnial  supplies  of  coal  and  ciilm 
materially  contributed  to  (he  agriciUtiual  impntve- 
ment  of  an  immense  extent  of  the  gi"eat  nuu'itjme 
and  commercial  counties  of  Cork  and  Limerick, 
whicli  otherwise  must  have  continued  neglected  and 
imi'o claimed.  In  addition  to  setting  forth  the  interest 
and  importance  of  tlie  tract  just  mentioned,  the  writer 
of  (he  report  entertiuned  a  hope  that  the  time  was 
not  rmiotc,  when  (he  great  coal  field  on  (he  left  Imnk 

"  Weaver  on  tlio  Geological  rflaUons  of  ihc  South  of  Ir«liuid,  in  Jame' 
tOH'i  Etlin.  Jmiru.  Oct.  1830. 
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of  llie  Black  Water  would  he  found  to  contain  mine- 
ral Uvasure  altogelher  inexliauslible. 

Tlic  Conuaugkt  coal  <li&trict  atands  uext  in  order, 
of  vidiie  atid  importance,  to  those  of  Leiiister  and 
MiLUster,  and  possibly  may  be  found  to  deserve  llic 
first  place  when  its  sublen-ancaii  treasures  shall  be 
explored.  At  present  little  is  known  beyond  the 
fact,  that  tlic  outer  edges  of  several  beds  of  coal  have 
been  obsened,  but  they  have  not  beeu  traced  to  any 
distance^  so  that  theii'  extent  ha.s  not  been  ai^cel'tj^ued. 
The  coal  is  of  the  bituminous  species,  particularly 
adapted  to  tlic  purposes  of  iron-works ;  and  tlie  grey 
pig-metal  made  at  the  Arigna  iron-works  is  reckoned 
among  tlie  hest  smelted  in  the  empire. 

The  Ulster  coal  district  is  of  trifling  importance 
when  compared  with  the  foregoing.  It  commences 
near  Dungaunon,  in  the  county  of  T>Tone,  aiul  ex- 
tends, in  a  uortbeni  direction,  to  Coal  Island,  and  iu 
continuation  to  the  nciglibom'hood  of  Cookstown. 
No  beds  of  coal  worth  working  Lave  hitlicrto  been 
discovered  between  Coal  Island  and  Cookstown,  but 
certainly  the  sti-ata  extend  there.  The  principal  col- 
lieries aie  at  Coal  Island  and  Dmigannon,  adjacent 
to  the  great  basaltic  area  wliich  chai-acteriscB  Uiis 
portion  of  Irelandj  the  coal  measures  tiiemselves  being 
Bupi>osed  to  be  identical  with  those  that  belong  to  the 
formations  of  the  gi-eat  conti-al  valley  of  Scothmd. 
Tlic  coal  of  this  district  is  bituminous. 

Besides  the  foregoing  principal  coal  districts,  there 
ai^e  others  of  less  consctjucnce.  Bituminous  coal  has 
been  found  in  the  neighbourhood  of  Bclturbet,  in  the 
county  of  Ca\'an,  and  at  the  collieries  of  Ballycastle, 
iu  the  county  of  Antrim  j  but  the  Antrim  coal  dis- 
trict is  not  very  cxteusi\  e,  thongh  the  collieries  have 
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boen  wrouglit  for  a  number  of  years.     The  coal  ia  of 

a  slaty  uatiu'e,  ami  gi'eatly  reacinblcs  botli  Uie  coal 
ami  tlie  accompanying  rocka  wliicli  occur  in  Ayrshire, 
and  jH'cihttbly  (bey  belong  to  Uie  same  formation. 
Tbc  whole  of  the  toul  districts  of  Ireland,  so  far  as 
Mr.  Griilitlis  was  aware,  are  thoi^e  above  mentioned  j 
trials  have,  however,  been  made  at  Slaue,  on  the  river 
Boyiie,  and  alao  in  the  ueighbonrhood  of  Bidbriggan 
and  Rush.  Tliese  trials  wei*o,  liowever,  on  tlie  edge 
of  the  district.  AUhoii^'h  coal  is  of  very  rare  oecur- 
i-ence,  as  well  a.s  of  iiiditTereut  qualit};,  in  the  county 
of  Clare,  Mi-.  Weaver  suggests  the  probaliilily  of 
disco\'eriug  ^alnahle  seams  in  the  elevated  regions  of 
Mount  Ciillun,  where,  if  coal  should  be  fouud,  the 
beds  being  nearly  horizontal,  it  might  bo  worked  with 
advantage.  From  the  foregoing  account  of  Ihe  coal 
districts,  it  appears  that  very  extensive  tracts  of  coal 
comitry  exist  iu  Ireland  ;  but  none,  if  we  except  tlie 
Leinster  district,  have  been  examined;  yetthcMun- 
ster  coal  district  is  in  extent  greater  than  any  in  Eng- 
land, and  may  probably  contain  inexhaustible  beds 
of  coal. 

Wc  have  already  stated,  towards  the  beginning  of 
this  chapter,  tiiat  these  immense  mineral  deposits  are 
often,  vfiih  reference  to  their  internal  figure,  denomi- 
nated by  geologists  coat,  baSINS.  Recollecting  that 
the  beds  or  seams  contained  in  a  coal  field,  are  not 
merely  tabular  masses,  whiclx  lie  evenly  between 
their  bounding  planes,  like  a  slab  of  marble,  but  in 
general,  strata  coufiinning  successively  to  the  scope 
of  the  hollow  in  which  they  ai-e  acciunulated,  it  will 
be  perceived  that  the  edge  or  bounding  line  of  each 
stratum  must  present  itself  at  tlie  surface,  where 
denuded  of  the  »oi!,  appealing  somewhat  like  the 
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concculnc  layers  of  an  oiiioii  wlion  cut  iu  two:  tlic 
eilges  o[  Uie  coal  atid  alteruuliii^  buds  bciiig*^  hon- 
cvcr,  mucli  less  miitbrm  iu  Oiickuess  and  level. 
This  "coming  to  tlic  day,"  or  appearance  of  llie  coal 
at  tlie  sui-face  of  the  gronud,  is  called  by  miners,  llie 
l/asset  or  outcrop^  and  serves,  where  it  is  exposed,  to 
determine  the  fovui  or  size  of  the  basin  t>ulwai"dly. 
These  basins  are  generally  elliptical,  sometimes  nearly 
circular,  but  are  often  very  ecccntnc,  being  much 
greater  in  length  than  in  breadth,  and  ircqnently  tlic 
one  side  of  the  basin  upon  tlie  narrow  <Uametcr, 
having  a  much  gieater  dip  tlian  the  other  j  wliich 
circimistance  throws  tlic  trough  or  lower  part  of  the 
basin  much  nearer  to  oue  side  than  the  other.* 
From  this  view  of  an  entire  basin-shape,  it  is 
evident,  tliat  the  dip  is  in  cverj'  du"ection,  and  all  the 
strata  regidarly  crop  out,  aiid  meet  iheallunal  cover 
fin  every  point. 

The  most  complete  and  simple  form  of  a  coal  field, 
Ewith  reference  to  its  section,  is  the  entire  basin 
rghape,  which  we  liave  in  sonic  instances,  without  a 
'dislocation.     A  beautifid  example  of  tins  as  seen  at 


*  Somiu  raceut  ^ologicd  writers  hare  douTiIt-il  tlic  pnipriety  of  tlio  letia 
"  bftain,"  tu guaer&llj- apiilicd  to  thtcooi&ud  oCbci(lc-jiOHiLs,on  lliDgroiinJ  Ibal 
Ihc  conlniiuiig  area  is  xnach  too  xoxtHj  ofimj  cntirL-  mid  regular  tigun>  to  jun- 
Ufy  Oie  appGUalion.    Theimmanao  hoUowsin  which  thocarbonifcrouHBiriiia 

»iiro  com] aimly  found  accum Dialed,  arc  snppoteil  to havij  bcuulaktsorvulleysi 
Intp  irUcb,  u  iiitiitioa<id  in  s  prvcciliug  cbuptvr,  liioe  bc«n  fiwppt,  undor 
whulcvBi  circamstmic^es,  tbe  gigaulli;  ve^eln-bles  □rigiiinlly  gruwiny  in  tbair 
*iL-in!tj.  Tbo  rclebrut'-'il  »iili'  uf  Cljilt,  in  tliu  counly  of  Lanark — Ibc  inont 
fnmou*  Rcolcb  cool  roimlrj,  is  [lartly  an  immense'  bASiu,  Af  ratbi^r  tiuuf;h, 

»m»  Uiu  menaarre  im(J«xl;lng  tho  lirerj  ba«i(it  along  bolb  aides  at  a  couxidor- 
Able  diatuice.  And  wc  tcf.uWtct,  on  on«  octasion,  to  haro  heard  llie  npprllA- 
Hon  o(  ■*  cokI  basin,"  glvro  tv  the  bed  of  iho  Genaan  Ocean,  <ni  tbc  grouad 
>tliM  tbt  cubonilnoiu  (train  wbivb  dip  cnKlworOlj  Doar  tbe  coatt  beluw 
Nuncab lie,  ar«  the  aaine  ibal  aru  rutuid  dciictiiding  in  a  cimCrary  dlrcc-tion 
nn  ih*  fippoMlo  nboren  nf  llclgliiin.  Il  h*«  botn  inppgMd  Ibut  rich  totX 
Bieaaurtrt  roKjr  [>an  iiudur  Ib»  Urilinh  Channd. 
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Blairengorao,  in  the  county  of  Perth,  immcmatdy 
atljoiiiing  the  western  boundary  of  Clackmannan  shire, 
iicctnupauies  the  obscn'atious*  «/  Uubert  BiUdj  Eiiq. 

on  the  coal  field  of 
tlic  last  named  dit>- 
trict.  Iii/^.13.  the 
elliptical  line  marked 
A  B  c  D  represents 
the  crop  or  outburst 
nf  the  lower  coal,  and 
the  inner  elliptical 
line  the  crop  or  bas- 
set of  the  upper  coal : 
the  coDvei-ging  darts 
indicating  the  dip  cS 
ihe  measures  towards 
the  ccnti-c.  i%.  14. 
is  a  lou^tndiual  sec- 
tion of  the  Hue  A  B  ; 
•And  fir/.  15.  the  transverse  section  of  the  line  C  D; 
all  the  accompauyiug  coal  strata  partake  of  same 
fonn  and  pamllelisra. 

The  annexed  cut,  fiff.  16.,  shews  a  section,  by  the 

Fig.  16.  A  „ 

p   _  n 


Rev.  W.  Conybeare,  of  a  basin  belonging  to  the 
Somersetshire  and  South  Gloucestersliii'e  coal  fields. 
It  extends  from  the  Meudip  liills,  indicated  by  the 


*  MenuAt*  of  Wcmorian  Sacitty,  rol.  iii.  p,  IS3.    The  commiinicalloTt  af 
Mr.  BhM  has  (\imiibed  raan^  of  the  mnnrks  lu  Ifae  (vxl  n1io>-i!. 


I 
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elevation  at  a,  to  the  Wick  rocks  b;  the  great  masses 
of  botli  being  old  red  sandstone.  The  stronger  black 
lines  shew  the  coiil  measures,  and  the  otliers,  the 
strata  with  which  they  alternate— tlie  lowest  conaist- 
ing  of  mountain  limestone  ;  the  next,  millstone  grit : 
the  dotted  portion  is  Pennant  grit  rock,  the  indenta- 
tion c  at  the  right  hand  being  a  section  of  tlie  bed  of 
the  river  Avon  which  bisocta  the  basin  in  tlie  direc- 
ition  cf  its  shorter  diameter  into  nearly  equal  parts. 
Above  the  higlier  lines  of  coal,  the  first  horizontal 
ptratimi  e  consists  of  new  red  sandstone,  upon  which 
repose  beds  ol"  what  geologists  call  lias  r:  the 
middle  portion  here  miderlpng  the  bifurcate  .section 
of  Dundrj'  hill  D,  consisting  of  oolite :  both  these 
last  named  aceiunulations  arc  species  of  limestone, 
containing  vast  quanlitiea  of  marine  shells.  Tlie 
summit  of  Dundry  lull  is  700  feet  above  the  level  of 
the  sea.  It  would  be  easy  to  give  outlines  and 
sections  of  various  other  basius  in  the  British  coal 
fields;  but  these,  however  interesting  to  the  geologist, 
would  afford  but  little  gratification  to  the  general 
reader,  as  they  only  tUffer  in  size  and  arrangement, 
and  not  in  character,  from  those  already  noticed. 

The  great  South  Welsh  coal  field,  comprising  an 
area  of  upwards  of  nine  hundred  miles,  and  being. 
as  some  one  has  remaiked,  in  the  form  of  a  long- 
necked  flask,  was  long  supposed  to  exhibit  a  nearly 
perfect  basin.*     Later  examination,  however,  has 

*  Tbe  eulJRtt  writer  who  spp^ATS  to  hs,T«  enterlained  aoy  thiug  like  ft 
'  dutinct  uleft  of  tbe  uiraitgemout  and  orAer  ot  (he  conL  stmla,  wa«  Goorg* 
Otron,  who,  in  1670,  left  in  ntaTi'iscript  a  HUUrtij  of  Ptmbruktshire.  He, 
hmrerer,  •»»■  to  bare  bcon  diuliviuq  of  tbo  8ubterrani>oni  rontinuAti'^ii  of 
ihom  bads,  Ihe  sop«rivr  ouilino  ot  nhluh  be  Ince  J  to  a  coiisijora.l>lu  dlatoQoa, 
and  wLieh  he  tiDi>r>>perty  deK)gtiale«  voins.  "It  i«  not,  initeed,  uncommOD 
l4  AitO  oiinerH  n-mon;;  ibc  Wclsih  collieries,  generslly  speAkiiig,  b.  Ter]>  intel- 
ligent nee  nf  men,  who  bavo  mil  yvt  becunte  conTort*  lo  Mr.  Martiu'*  ijt« 
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cuablctl  Mr.  CouybearR    to  give  Oie  siil))nino(l  see- 
lion  wliicli,  histead   of  beiug  nearly  IiemiKplicrical, 


Fig.  17. 


I 


as  Mr.  Martin  Imtl  assumed,  presents  a  ming  of  (lie 
measures  on  eacli  side  of  the  anticlinal  axis  a,  fiff.  17. 
It  is  from  the  ba.sin  «hax>e,  tliat  all  otlier  coal  fields 
are  supposed  to  be  foraietl,  which  are  portious  or  s^- 
ments  of  a  baaiu,  or  cavity  of  some  kiud,  and  have 
been  produced  by  slips,  dykes,  or  dislocations  :  these 
will  form  the  subject  of  a  sepai'ate  Chapter.  It  may 
be  here  remarked,  however,  that  the  strata  in  many 
situations,  instead  of  shelWng  generally  from  all  parts 
of  tlie  snperior  circumference  to  the  centre,  or,  as 
miners  call  it,  tlie  trough  of  the  basia,  sometimes 
occupy  a  vice-versa  position,  rising  from  tlie  sides  to 
tlie  summit,  and,  as  it  were,  overlying  a  cone  within : 
in  this  case,  the  ibrmation  is  snid  to  be  mantle-shaped ; 
or  when  tlie  cuue  pierces  the  sti'ata,  and  the  crop 
appears,  indicating  divergency  downward,  this  form 
of  tlie  coal  measures  is  termed  the  inverted  basiit. 
Tliese  peculiar  conformations,  however,  compoiiitively 
seldom  occur :  examples  ai*e  to  be  seen  in  Scotland 
in  the  county  of  Fife,  and  in  several  districts  of  En- 
gland; but  even  in  extensive  coal  fields,  the  inverted 
basiu-foiTu  is  only  a  pax'tial  occm'rence,  or  a  de\'ia- 
tion  from  what  is  conceived  to  he  the  genenil  and 
ordinary  form.    Through  the  hill  upon  which  Du<Uey 

or  ft  Minoral  Strrin  :  U>  (hv  esme  c«Qse  may  prohatly  be  fttliibuted  lh«  Una 
gwytiigtm,  or  vtin,  universally  girvn  hj  the  Welsh  iDiDcn  to  ■  wttm  or  Wl 
of  coal." 


^ 


I 

I 
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Caslle  is  built,  canals  have  been  cut  for  working  the 
great  beJs  of  limestone  :  llicse  beds  occur  in  the 
lower  series  of  the  strata  of  the  Staffordsliire  coal 
iicid,  and,  of  course,  are  lo  be  fuund  at  many  miles 
distance  iVom  the  Castle  lull,  and  beyond  the  crop 
and  outbursts  of  jUl  the  workable  co.J  in  llic  tmo 
basin-shaped  pait  of  the  field ;  al  ihe  same  time,  by 
this  invested  ba»in-form,  these  beds  of  limestone  are 
elevated  far  above  the  level  of  the  common  snrftice  of 
the  countiy,  and  consequently  above  the  level  of  all 
the  coals.  The  numerous  beds  of  coal,  one  of  which 
is  of  ihe  very  great  tliicknetts  o(  tliirty  feet,  lie  next 
the  Castle  lull,  in  a  conforming  situation  with  the 
beds  of  limestone,  and  as  this  Itill  is  of  an  elipticol 
form,  the  coals  are  found  all  around  it.  There  are 
also  two  other  hills,  which  lie  with  it  in  a  dii-ect  line 
througli  the  coal  field— namely,  Wreuanest  liiDj  and 
Hurst  hill.  In  llie  former,  the  same  beds  of  lime- 
stone as  lliosc  foimd  jn  the  Castle  Iiill,  have  also  been 
wrought  to  a  great  extent,  by  means  of  a  cimal  cut 
Uu'ough  the  hill,  which  gave  Mr.  Bald  an  opportu- 
nitv  of  examining:  the  internal  form  of  the  strata  of 
the  liill,  wliich  are  described  by  liim  as  being  com- 
pletely mantle-shaped.  This  liill  is  also  of  an  ellip- 
tical form,  and  the  bedfi  of  coal  with  their  accom- 
panying stmtaj  lie  all  siround  it,  confonniiig  mth  the 
beds  of  limestone,  cropping  towards  the  summit  of 
the  liill.  Fi'om  the  truncated  figure  of  the  lop  of 
tlie  hill,  which  is  now  arable  laud,  it  would  appear, 
that  at  one  time  it  had  been  mnch  higlier  ;  excepting 
where  Uiese  hills  occur,  inverting  the  ordinary  iigure 
of  stratification,  the  ^at  Staffordshire  coal  field  is 
of  tlie  tnie  basin  shape.* 

Besides  those  extensive  accimiulations  of  carboni- 


Mflinoir*  of  Wenioriiiii  Sncii'lj-,  lii.  MS- 
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ferous  strata,  there  are  sometimes  found  ontliei^ 
obscurely  attached  to  tlie  niaiii  fonnatiou,  or  detaclicd 
portions  fomiing  small  basijis,  not  mure  llian  a  mile 
in  diameter,  niid  called  in  the  West  Riding  of  York- 
shire, Sjvillei/s.  Seams  of  coal,  inferior  iu  thicknestt 
to  Ihose  helonging  to  the  Newcastle  coal  fonnatioit, 
and  interstratified  with  (he  eucrinital  limestone,  as 
well  as  with  sandstone  and  shale,  are  spread  over 
most  pai-ts  of  Nortbnmherland ;  hut  owing  to  these 
"  landsale  collieries"  being  generally  iuoousiderable 
iu  point  of  depth  and  extent  of  workings,  the  con- 
tinuity of  the  beds  of  coal  has  never  been  accurately 
ascertained.  Sections  of  coal  mines  tn  this  formation 
are  to  he  ftjund  in  the  fourth  i^olume  of  the  GeologicJil 
Transactions,  where  an  accouiit  of  Shilbotlle  colliery, 
which  supplies  Alnwick  with  fuel,  is  given  :  and  in 
the  Tiunsactions  of  the  Natural  Histtuy  Society  of 
Newcastle,  sections  of  the  more  important  mines  in 
the  vicinity  of  Berwick-upon-Tweed  are  inserted. 
Mr.  Wynch,  from  whose  interesting  papers  these 
particulars  are  derived,  gives  a  section  of  the  colliei-y 
close  to  the  old  castle  of  BlcnJdnsop,  33  miles  west  of 
Newcastle.  The  deep  pit  at  this  place  was  56  fathoms, 
and  the  viewer  considered  the  position  of  the  coal  to 
be  below  the  four  fatliom  limestone,  and  above  the 
great  limestone  of  the  Alston  Moor  mining  field,  and 
that  the  hod  of  coal  was  tlie  same  as  tliat  worked  in 
the  more  extensive  mines  on  TjTiedule  Fell.  From 
these  collieries  Carlisle  derives  Its  coal.* 

The  unexplored  coal  beds  enveloped  in  the  lune- 
stone,  become  important  in  considering  the  imre- 
soived  problem  of  the  extent  and  consequent  dm'ation 
of  the  nortJieni  mines. 


hoai.  and  Edin.  PluL.  Msg.  and  Jounkal,  Oct.  1833,  p  374. 


Meaning  of  the  lenns  "  Coal  Measures'' — Anange- 
mmiy  cmtiorlhns,  and  dislocatimis  oj' strata — Verti- 
cal section  of  a  deep  pit  near  Nctrcnstle — Tahtilaa' 
rictr  of  substances  passed  through — Gosfortk  colliery 
Depth  of  the  High  Main  Seam  at  Jarrotc — Sections 
of  Mines  at  Dudley  and  Bilston — Inequality  in  the 
thickness  of  -matter  occurring  helwec^t  certain  Coal 
seams — Tabular  view  of  strata  at  IVhitehaven — 
Synopsis  of  Coed  measures  at  Ashby-de-la-Zouch — 
Staffordshire t  Lancashire,  Derbyshire,  and  York- 
shire coat  fields — Sheffield — Section  at  Halifax — 
Notices  of  (he  coal  strata  in  South  Wales,  Scotland 
ami  Ireland — Occurrence  of  iivn  ores  in  the  coal 
formation. 


Ji  Y  the  term  "  measures/'  it  Is  merely  intended  I9 
designate  the  atratification  of  any  particular  coal  dis- 
trict, comprising  wlmt  belongs  to  the  dip,  tliickuessj 
and  deptL,  and  composition  of  the  several  solid  matters 
exposed  and  raised  in  the  progress  of  mining.  It 
ivill  be  obyious  tliat,  on  sinldng  a  pit  in  any  coal-field, 
consisting  of  cavities  bounded  in  tlie  manner  described 
in  the  preceding   chapter,  the  couceutric  beds,   of 


130  COAL    MEASURES. 

nhatcicr  composition,  might  be  expected  to  be  met 
with  more  highly  inclined,  as  the  worldng  lakes  place 
furtlicr  from  the  centre  of  the  mineml  basin,  suppos- 
ing its  form  to  bo  tolerably  complete.  Tlie  realiza- 
tion of  tills  probability,  liowe^er,  will  always  depend 
very  much  iipou  the  precise  chai-acler  of  llic  local 
formation ;  for,  as  the  strata  by  upheaving  or  disloca- 
tion, may  be  llu'own  into  a  variety  of  positions,  from 
the  homontal  to  the  vertical,*  so  the  difficulty  of 
judging  from  any  data  short  of  actual  inspection,  is 
proportionately  enhanced. 

Mr.  Coiiybeai"c,  in  spealung  of  the  coal  measures 
8ay9,  "  the  strata  are  generally  inclined,  and  fre- 
quently at  a  very  higli  angle,  being  entii'ely  uncon- 
fonaahle  to  those  more  liorizoutal  beds  which  overlie 
tliem ;  tliey  irequently  also  exhibit  coutortious  && 
rapid  and  singular  aa  tliose  wliicli  occur  in  the  trau- 
sitjou  slate  rocks  below  :  appearances  of  this  kind  are 
displayed  in  a  mamier  peculiaa-ly  stiildug  on  tlie 
coasts  of  Bride's-bay,  Pembrokeshire,  near  Little- 
hateii.  It  may  be  observed,  that  where  the  associated 
solid  mas^ses  of  limestone  and  sandstone  ai'e  elevated 
in  liigli  angles,  but  still  disposed  iu  neai'ly  regular 
planes,  tlie  more  tender  argillaceous  beds  ai*e  gene- 
rally tivisted,  and  as  it  were  crumpled  together.  The 
Mendlp  Hills  and  adjacent  colliciies  in  Soraei"8et8liire, 
afford  an  esccllont  illustration  of  tliis  fact,  wliicli 
strongly  suggests  the  idea  of  a  mechanical  force  wliich 
has  elevated  the  more  solid  rocks  eu  masse  ;  while 

■  nk  vety  iiii«ouinon  to  Hud  ihe  eaj-bonLferoiiH  gtruta  thus  bighljr  In- 
dini^d;  yd  at  r  plncB  called  the  BaiLk,  bolwixLEi]niGD»U}iH!iiEii^  Niddry,  nci 
vetj  Tiir  from  Edinburghj  itbont  two  milt^s  Kuutli  B-tit  from  Uie  sea,  the  slrmU 
are  Gftid  to  be  in  n  peifBciiy  vertical  position  ;  pita  -of  a  consiil«^rab1e  clepUi 
haring  some  yeaw  ago,  been  soak  in  a  scain  ol  coaI  from  top  tc  bottotD,irith> 
outgoing  UiUilheHtoue  nntsithcrsido,  which,  ta&d (he  irorking b^en horizontal 
or  nrB.rlv  so,  would  have  been  the  roof  and  Ihc  floor  at  thu  cokl. 


I 
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the  more  yielding  uiaterials,  giving  way  to  its  lateral 
pressure,  have  become  irregularly  contorted.    ITiese 
plionoracna  cannot  be  attributed  to  any  internal  power 
like  crj-stallizatiou ;  for  ibey  appeax-  to  be  common  to 
all  rocks,  e%'en  those  most  decide4lly  mechanical  in 
tlieir  structure.     The  fmdfSi  or  as  they  may  be  most 
appropriately  termed,  (Uslocattons  of  the  coal  fields — 
iuid  of  whicli  wc  shall  treat  iu  the  nest  chapter — are 
still  more  in'esistihlc  oddences  of  their  having  been 
affected  by    violent  mechanical  convulsions   subse- 
quently   to   their  original  formatioii.     These  faults 
consist  of  fiss.m'08  tm^ersing  the  strata,  extending 
often  for  several  miles,  and  pcueti-aling  to  a  deptit  in 
xery  few  instances  ascertained ;  tliey  are  accompanied 
bv  a  subsidence  of  the  strata  on  one  side  of  their  line, 
or  (wliich  amounts  to  tlie  same  thing)  an  elevation  of 
lliem  on  the  otlier ;  so  that  it  appeal's  tliat  the  same 
force  which  has  rent  the  rocks  thus  asunder,  has 
caused  one  side  of  the  fractured  mass  to  rise,  or  the 
other  to  sink  j  it  being  (hfficult,  if  not  impossible  to 
say  (since  in  either  case  the  disjointed  masses  would 
be  tlie  same)  in  which  direction  the  absolute  motion 
has  taken  place.     Thus  the  same  strata  are  found  at 
different  levels,  on  opposite  sides  of  these  faults,  wlucli 
appear  to  deiive  their  name  from  their  baffling  for  a 
time  the  pursuits  of  the  miner  ;  tliey  are  also  called 
lr(fpSi  probably  from  a.  nortlieni  word  siguiJ'ying  a 
step,  and  the  elevation  or  subsidence  of  the  sti'ata  is 
described  as  theii-  trap  up  or  dwrn.     The  change  of 
level  occasioned  by  these  dislocatious  sometimes  ex- 
ceeds 500  feet;  whence  wc  may  infer  the  immense 
violence  of  (he  con^-ulsion,  wliich  had  power  to  pi*o- 
duce  motions  of  such  vast  masses  to  such  an  extent.  , 
The  fissures  are  usually  Blled  by  clay,  which  has  snb 
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sequcutly  filtered  in,  un<l  ofteu  iiicluiles  frufpnculs 
<Ksnipte(l  from  Uie  couligaous  strata ;  llieir  direction 
usually  (ipproaclit's  to  verliciil."* 

It  will  be  at  once  apparent,  from  tlie  precciling 
remarks,  tliat  the  same  beds  of  coal  in  sections  of  the 
same  basin  may  be  found  at  verj'  different  depths 
indeed,  should  the  field  in  Ti-liich  tliey  occur,  besides 
possessing  groat  sphericity  of  inlcnial  stnictui'e 
happen  to  be  intei"sected  by  faults  or  fissures ;  and, 
on  the  saiiae  account,  it  will  be  cletir,  that  the  detdls  of 
one  pit  can  riuely  be  taken  as  indicative  of  the  dcptli 
to  which  it  may  be  necessary  to  sink  for  coal  in  any 
particular  district.  It  may  indeed,  exhibit  generally 
the  nature  of  the  measures  in  any  proximate  portion 
of  the  same  field ;  and  also,  if  tlie  dip  of  the  strata 
liiLH  been  ascertained,  it  may  afford  in  connexion  with 
otiier  ciicumstances,  good  criteria  for  determining 
the  probable  success  of  an  adjacent  shaft.  To  shew 
the  various  sorts  of  substances  through  which  the 
northern  miner  has  to  pass  before  he  comes  at  tUe 
object  of  hi»  efforts,  the  following  section  of  the 
strata,  south  of  the  main  dike  in  Montagu  Miiin  col- 
liery, ^k  miles  above  Newcastle,  is  taken  from  a 
well  written  article  on  tlie  subject. f  The  niunbers 
in  the  first  colimm  on  tlie  left  hand  form  an  index, 
from  which  it  will  be  immediately  perceived,  wliere 
the  same  strata  occm*;  tlie  second  cohmm  contains 
the  number  of  tlie  strata;  tiie  tliii'd  the  names  of 
each;  and  the  foxirth  or  numeral  coUmans,  expre^is 
the  tliickuess  of  each  sb-atum  in  fathoms,  yai-ds,  feet, 
and  inches.  It  may  also  be  premised  concerning  tlie 
five  or  six  different  classes  of  substances  named,  tiat 
whinstone    is    the    hardest — so    hard   indeed,    that 


•  Introa.  Oeol.  Pari  I.  p.Z4S.  f  Rees's  CycIopieJiti,  arLConl. 
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angular  fragments  of  it  ivill  cut  glass,  mitl  afFording 
an  excellent  material  for  roads  :  post-stone  is  a  very 
hard  kind  of  freestone,  of  a  fine,  homogenous  tex- 
ture ;  it  is  this  sloue  which  has  been  worked  for 
centuries  for  grindstones,  in  various  situations  about 
Newcastle,  especially  on  Gateshead  Fells,  where  it 
crops  out:  aud  also  at  Heworth  shore,  on  Uie  Dur- 
ham side  of  the  Tyne,  where  the  most  valuable 
quarries  are  situate.  Sandstone  Is  a  freestone  of 
a  coarser  gi-aiii  than  tiie  last,  and  penious  to  water ; 
it  does  not  occiu-  iu  the  locality  of  the  following 
section,  but  is  found  under  the  limestone,  sometimes 
of  considerable  tliickuess — twenty  fathoms  or  more ; 
metal  stone  is  a  hard  argillaceous  stratum,  solid, 
compact,  and  interspersed  mth  nodules  of  iron  ore, 
aud  pyrites  j  shiver  bleas,  or  black  melid,  as  the  pit- 
men call  it,  is  a  sort  of  tough  shale,  often  iuterlaid 
with  lamina  of  sjjar  cord,  or  other  matters, 

Pftrtk-uUn  at  Llie  Sinta.  Thickness  of  (mc]i  Stratum. 

Pk.  Tds.  fl.   In. 
0     I  Soil 0     0     10 

0  2  Clay 2     0     2     0 

1  3  White  post  0     0    2     6 

0  4   Coal 0     0     0     4 

i    5  Block  metal  atone... 0     I     0     2 

3  6  Grey  post ...* 112     0 

4  7  Blue  inctd  ston« 2     110 

3     8Gri-yiio8t « .r... 3     0    0     0 

1  9  Strong  white  poat 2     I     0     0 

3  10  Grey  post... ...-...-,..'..^..r 0     I      I     0 

5  1 1   Wliile  post,  willi  black  ihctal  pOH- 
ings a     0     0     0 

3  12  Grey  post 0  0     14 

6  13  Brown  post,  with  cmJ  pipes 0  I      I     B 

I  14  White  po3t 2  10     0 

7  15  Ditto,  mixed  with  whin 0  I     0    0 

Carried  ovCT 22    0     I     0 


0  16 

a  17 

8  18 

9  19 

0  20 
8  21 

10  22 

n   23 

10  24 

8  26 

1  26 

12  27 

1  28 

0  29 

2  30 

1  31 

2  33 
8  33 

13  34 
I  35 
8  36 

0  37 

14  38 
8  39 

15  40 

16  41 

1  49 

0  43 

17  44 
8  45 

3  46 
8  47 

1  48 

0  49 

2  50 

1  SI 

18  52 
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rarticukn  of  the  Slmu.  Tliicknc«a  of  eaL-li  Stnifum. 

Fa.  Ydt.  fL    In. 

Broaght  rom'ard...22  0    10 

Coat 0  0    0    6 

Black  melal  atone 4  10     0 

Grey  metal  stone  4  2    0    0 

BrowDpo5t,nith9banti}r  partings...  0  I     1     0 

Coal 0  0    0    9 

Grey  melal  stone 1  I     2   10 

Coan 0  0     19 

Bandy  Beswell  Main 0  0     0     6 

Coal^ 0  I     0     0 

Grey  metal  $tonc 0  110 

Strong  white  post. 3  110 

Whin  0  0     2     0 

Whitepost  10    2     0 

Coal , 0  0     18 

Black  metal  atons 110     0 

VVhilepost 3  0     0     0 

Black  metal  stono 4  10     0 

Grey  ditto  0  0    2     4 

Ditto  post,  witli  whin  girdle*  2  1     0     0 

Strong  whitepost 6  0    2     0 

Giey  metaJ  stone 3  0     3    0 

Coal 0  0     0     8 

Post  girdles 0  0    3     0 

Grev  mtrliJ  stone ., 10      10 

Coal,  Bi!AUMONT  Seau 0  10    4 

Strong  white  Uiill „  0  10     7 

BitlOjditLo,  post 3  0     0     4 

Coal 0  0     16 

Black  tbill 0  0     2     4 

Grey  metal  sione 0  0     I     2 

Ditto  post 0  0    3     0 

Ditlo  metal  atone 0  0     3  10 

Strong  white  post 0  10     4 

Coal 0  0     13 

Blat:k  metal  stone 10     2     4 

Whitepost 0  0     1     8 

Bine  mctul  slonc,  with  post  girdles  10    0    0 

Cnrricd  over. ,....76     0     0    8 
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Partkukn  oftiio  Simta.  Thickrwii  nreat-h 

Fa.   Yds.  Fi. 

Brought  forward. ..76  0  0 

Wliito  pnst,  with  H-fain  girdles 2  0  I 

Black  melalstone 0  0  1 

Grey  po<it 0  0  1 

Dltie  metal  stoue 0  10 

Suong  white  post 0  0  I 

Blue  inetu)  stouo 10  2 

Coal 0  (il  0 

Black  U]i]l 0  I  0 

Blue  luctii]  statue,  with  post  girdles   1  0  I 

Grey  i)ost 0  1  0 

Strong  while  poBt 3  I  3 

Bliwt  nielnl  sLonp 0  0  0 

Coal,  Low  Miin  ...^ 0  0  3 

Grey  luotal  gloiic 4  10 

White  post S  I  0 

Grey  metal  stone,  widi  post  girdks  I  0  0 

White  post,  with  whin  girdles, 3  0  1 

Grey  luiiLul  stouc,  with  iJuel  ditto...  0  J.  1 

Coal,  Lot  Low  Main* 0  0  2 

Grtiy  metal  stonQ 0  13 

While  post  0  0  2 

Grey  mclal  E^tonc 0  0  1 

£lack  metal  dittg 0  0  0 

Grey  ditto  ditto 1  0  2 

Ditto  post 1  0  0 

Su-ong  white  poaij  with  whiti  girdles  3  1  1 

Grey  metal  stone 3  0  3 

Post  dittff 0  0  2 

White  post  0  I  2 

Cr«y  luetuJ  stone 0  0  1 

Cm! 0  0  0 

Grey  mclal  stone 0  0  1 

Ditto,  with  post  gii-dics  3  0  3 

Coai 0  0  0 

CaTTi«!9oveT IIG  1  2 


•  This  is  what  is  Mlloil,  in  the  Eletton  rollicrr,  ihe  "irulloii  Seam," 
ic  name  of  thv  indiviilnal  who  firrilAdcinpteflln  win  tbc  rxccllent  cool 
b  it  hero  eomiaU,  and  which  lies  a.1  the  grvat  (h^ilh  of  1 17  fnthorai. 
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PoHkulRn  of  the  Slrala.  Tlilcknm  of  eaeli  Slmtiim. 

F».  V-U.  fi.    til. 
Brought  forwanl...  116     I     2    3 

8  87  Orcy  metal  alOQo 0    0    0    4 

3  m  Ditlopost 10     16 

7  S9  >VLite  ditlP,  laixed  wiiL  whin 2    10    4 

8  00  Grey  metaJ  stone 0    0    10 

0  91   Coat 0    0    0    3 

2  S>2  Grey  meliil  sloiie,  with  (i08lginl]*^s     10    0    6 

19  03  Sirotign-bilui>ust,wiL)i  whindilto..,     0     1     3     fi 

122     I     2     3 


In  loo3iing  over  the  foregoing  (loUiils,  it  is  impos- 
sible not  to  be  struck,  fii-st,  witli  tlie  great  number  of 
beds  of  various  matters  inter  stratified  with  tlie  coal, 
amounting  to  nearly  one  Uuiidred  successive  sedi- 
mentary depositions  of  different  miUtera,  and  exlii- 
biting  various  degrees  of  iudiiration ;  second,  ftitli 
tlie  tliinness  of  tlie  layers  of  coal,  at  the  point  of 
intersection — the  Beaumont  seam  alone  reaching  a 
yard  m  thickness  ;  wliile  tlie  stratum  of  the  Low  Main 
is  under  two  feet,  and  that  of  Benwcll  Main  oidy  six 
inches:  and,  tliird,  the  depth  of  tlie  section  itself 
is  remarkable,  being  upwards  of  one  liundrcd  and 
twenty-two  fatlioins,  or  two  hundred  and  forty-fi^e 
yaids. 

Tlie  above  section  of  strata,  however,  is  inferior  in 
every  respect  to  tlie  details  obtiiined  in  the  siuking 
of  a  shai't  at  Gosforth  colliery,  about  two  niiles  north 
of  Newcasth^,  which  was  finished  in  October,  1827. 
In  tliis  work,  the  number  of  strata  sunk  through 
reached  one  hundred  and  forty-one,  the  total  depth 
being  upwards  of  one  hundred  and  eighty-eight 
fathoms.  Forty-three  seams  of  coal  were  pierced, 
many  of  Iheiii,  iis  in  Ihe  sectiou  above,  very  tliin. 


i 


I 
I 
I 

I 

I 

I 


Mr,  Wynch,  from  whose  intei-eating  paper*  Uicse 
particulars  arc  derived,  remarks  tliat  "  the  scclion  of 
this  miue  is  peculiai'ly  intercstiug  in  a  geological 
point  of  \ic\r ;  not  only  from  the  great  number  of 
strata  passed  through,  but  owing  tu  the  shafts  by 
wliich  the  coal  was  won  being  sunk  on  tlie  south  idde 
of  the  main  dyke,  and  the  coal  obtained  by  a  di-ift 
driven  due  north  through  it.'*  This  modo  of  coming 
at  the  coal  is  understood  to  have  been  adopted  for  the 
purpose  of  avoiding  the  water  supposed  to  be  accu- 
mulated in  the  rents  an  J  fissures  oftlie  strata  towards 
the  north,  while  the  coal-field  on  tlie  south  side  of 
the  dyke,  was  known  to  have  been  drained  by  the 
Hcaton  and  otlicr  engines,  to  tlie  dip  of  the  Gosforth 
mine. 

At  St.  Antliony's  colliery,  about  three  miles  below 
Newcastle,  tliey  find  the  High  Maiji  coal,  (not  di*. 
luiguished  in  the  preceding  section,)  at  the  depth  of 
seventy-six  fathoms,  and  measuring  exactly  one 
fathom  in  thickness  f :  at  one  Imnilred  and  thirty-fivo 

•  Contribution*  to  iho  Oeology  of  NniiliiimberlaiiJ  oiiil  Durbam,  Lond. 
Eud  Kdin.  l^iL  Mag.  July,  ]833,  |>.  2a 

f  Tbe  Iligl)  Main  coal  {ji^cnra  iu  the  Miuicir  Wittlscni]  ccillier^',  neu 
South  Shiolds,  at  tlio  doplh  of  125  futhntnn:  it  thrroconawta  of  llvo  kyera — 
Uie  acuoud  tuid  ruurth  cocuUting  i>f  banda  ot  cool  of  an  inrcrior  quAlily, 
malilng  lo^^ulbor  I  fulb.  0  Tuct,  5  iucboi.  This  dolcrkirallon  of  ibe  airatutn 
la  called  ibu  Hcifortli  load,  at  H  cuiniai'ticvit  Iji  Ltio  worliiugt  of  the  colliery 
of  that  nauie.  Mr.  Wyiift  rvmtwks  iliai,  riAwpm  or  pniftssicual  mou  liavt 
long  tx^cii  nworr,  "  Ihul  CVoni  the.'  iidghliDUTlnHKluf  Jluwnrlh,  Llm  Hij^h  Mnlii 
eu&l,  Ihe  \i:Tv  bust  (vatn  on  tliii  Tjnt-,  ur  i^vcii  In  Lhii  iiorUi  u(  Eugland, 
bcvninc  iujiuul  as  it  jimrccded  in  u  ROuLb  costrrly  diroL'tioii,  hj  heiug  inter- 
mixed b^v  a  baud  (tf  tool  at  iiilmor  qiiiUHy  viih  an  edtaijifan  o(  ntrong 
matter  and  iron  iiytiui*."  Ouiiig  to  ilie  iiiU^rvotiticrn  of  tho  band  ttbuve 
nnmcil,  an  opinion  ntie.  long  pTitv&lunc  tbu-t  no  mine  could  he  vorkt^d  nith 
profit  HOOT  or  under  iba  mitguijeian  IJtncKlvup  fuimuli^in.  "  I  am  not  aware,*' 
iidd>  Mr.  Wjnch,  "  ibnl  tliu  Ibueatouo  wiie  D\<sr  tfauu^hl  to  bg  tUu  direct 
cau«e  of  rondurlng  lli«  coal  of  infiirior  ■tnaliiy  :  but  <in«  iking  iruti  i:ortaln, 
that  ulicncviir  (he  coUiorics  on  tho  auuth  side  o/  the  Tynt.'  ntundad  thoir 
wurkingn  \0  Ihu  diaxlion  of  ihc  limcslpuc  hills,  Lho  Ucworth  hand  ivu  rare 
to  ii^tiTD  Ifao  coat." 
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fatltoms  tlic  I^w  Main  coal  is  found  upwards  of  a 
fatboui  tUck.  Jarrow,  about  five  miles  from  the 
mouUi  of  the  Tyne,  and  on  its  southern  side,  is  Uic 
spot  beneath  wliicli  the  bituminous  beds  iu  tlio  cool- 
moasmcs  in  this  neighbourhood  arc  found  at  then- 
greatest  dcpUi  ;  tliu  High  Main  stratmu  Is  960  feet 
bolow  the  griLss  at  Jarrow,  and  rises  uu  all  sides  j  but 
as  the  dip  of  the  strata  (which  averages  one  inch  iu 
twenty)  is  not  uniform  iu  ci  ery  part  of  the  nun'oimd- 
iug  district,  that  bed  does  not  ri^c  to  the  surface  at 
cqnal  tlistauces  around  tliat  place.  Mr.  Couybeare, 
from  wliose  statement  these  particiJars  oi-e  derived, 
goes  on  to  remark  that  as  the  Hi^h  Main  coal  rises 
to  tlte  surface  of  Llie  allunal  soil,  around  JajTow,  we 
may  conclude  that  tlie  beds  of  it  above  and  below  the 
High  Main  arise  also  at  a  distance  from  it,  propor- 
tionate to  their  depth  beneath  it.  Tliese  beds,  and 
llie  oilier  strata  composing  the  coal  measures,  are  not 
every  where  of  uniform  tliifkncss,  but  occasiouaUy 
enlarge  or  contract  so  greatly,  that  it  is  ouly  by  ao 
extensive  comparison  of  tlie  whole  series,  that  any 
certainty  is  aiTived  at  conccraing  that  general  uni- 
fonnily  of  stratiil  cation  wliich  is  known  to  exist.* 

Mr.  Bald  has  given  in  the  Memoirs  of  the  Wer- 
nerian  Society,  a  section,  and  Messrs.  Conyheare  and 
Phillips,  iu  tlieii-  Introduction  to  Geology,  a  table  of 
the  coal  and  associated  beds,  as  occuiTing  at  Dudley, 
in  Staffordshire.  From  tliis  table  we  see  that  the 
beds  distinguished  by  different  names  in  this  coal 

•  The  difficulty  rtf  i  den ti  Tying  t)ic  Torious  coal  maiiis  uorlh  and  soMb  nf 
the  gTcU  dyko  or  difilocatlnn  of  tins  nonhvm  fiolil,  In  admitted  by  all  nritcn 
on  the  iubjoou  iudeod,  sncfa  iieutity  u  ngaids  ib«  mluoi  iwnii  ospvcloUy, 
li  8llU  "  H  proMuw  uurvi>'jlvi>d."  Aa  iiilGreMm)!  Syiio|itia  of  llw  piiuuiial 
CoBil  Stiums  «n  Itiu  Tyue  anil  Weai  (IS  iti  numluer)  Is  (;1vcn  by  Mr,  Biiddtc, 
in  TriiUB.  Nat.  Hint.  Sor.  Noilfaiini.  1.  219. 
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formation,  but  consisting  most  of  sandKtonf,  and  a 

isort  of  clay  sbale,  provincially  called  clnnch,  amount 

[to  sixt}'-five,  and  tliat  its  whule  thickness   is  313 

^  yards,  1  foot,  and  3  inches,  or  about  156  fathoms, 

somewhat  more  tliau  the  depth  of  the  High  Alain 

coal  at  Jarrow.     There  ia  another  particular,  Jiow- 

cver,  in  wliich  the  South  Statfordshire  collieries  differ 

most  strildngly  from  those  on  tlie  Tync  :  the  main 

{coal,  wliich  is  the  great  object  of  the  colliers  in  tlie 

[former  country,  ia  about  CO}  fatlioms  below  the  snr- 

Iface  in  tlie  neighbourhood  of  Dudley,  ten  yards  in 

thickness ;  about  thirty  yards  below  it,  lies  anotlier 

[bedyi'ye  t/ards  thick.     Tlic  tieda  of  coal  are  eleven  in 

,  ntunber — fiie  above,  and  five  below  tJie  main  coal ; 

[none  of  the  foiiner  are  considered  worth  working. 

[The  ten-yard,  or  main  coal,  wliieh  is  of  a  slaty  tex- 

[tare>  consists,  in  fact,  of  tliirteen  diffeicnt  laminae, 

which  were  thus  distiiig^iisheJ  in  Dr.  Plotl's  time — 

some  of  tlie  terms  being  still  in  use  about  Dudley: — 

Ft    In. 

1  Roof  floor,  or  top  floor. 4    0 

2  After  a  parting  of  four  inches  of  soft,  dark 
earth^lop  slipper,  OT  over  siip]ier   3     2 

3  Jays 2  0 

Wiiile  slone  (Pa(ckel) 0  1 

4  Lambs    I  0 

5  Tough  Kilts,  or  hc-atb ■  6 

6  Benches   I  6 

7  Brassib,  or  corns... I  0 

Foot  coal  parlitig  (sometimea  only.)  

Thichmt 13    9 

8  Foot  coal,  or  bottom  slippi-r 1     8 

John  eoal  parting 1  inch, 

9  John  coal,  or  slips,  or  v<Hn« 3     0 

Hard  stoiu,  )0  inches  or  /im. 

10  Slooe  coal,  or  Joiig  cool    4    0 


Carried  over 8    8 
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n.  to. 

BrongliL  forirunl...  8  8 

11  Snw}*cr,  or  springs  I  6 

12  Slipper 2  6 

Humphreij  parting. 

13  Uumplireys,  or  boltoni  beuch — or  Omfray 
floor 2    3 

U  II 
13     9 

ToUilMainCml 28     8 

Of  these  diiTerent  beds,  the  upper  one,  or  roof 
floor,  is  generally  left  to  suppoi-t  the  earth  and  cluncli 
above  ilj  the  second,  tlxird,  and  fourth  beds,  which 
t<^ether  arc  trailed  tlie  white  coal,  are  reckoned  the 
best  for  chamher  fires.  Next  ti)  them  in  goodness 
are  reckoned  the  eleventli  and  twelfth  beds;  after 
them,  some  tlie  eighth,  ninth,  and  tenth.  The  toughs 
and.  benches  are  preferred  for  making  cokes ;  and,  are 
generally  reserved  for  the  furnaces ;  they  do  not 
kindle  and  ilame  so  vividly  as  the  foregoing,  but 
they  give  a  more  durable  and  stronger  heat.  The 
part  of  llic  brassil  measure  which  contains  pyrites,  is 
generally  laid  aside,  or  used  for  binning  bricks  or 
lime :  the  humplirey  being  the  lowest  portion,  is  cut 
away  to  let  those  above  fall  down,  and,  therefore, 
most  of  it  is  reduced  to  small  coal  or  slack. 

The  beds  dip  towards  the  south,  and  rise  towards 
the  iiortlt ;  ho  that  at  Bilston  the  main  coal  crojRs  out 
and  disappears  altogether. 

The  strata  in  the  mines  at  Bradley,  near  Bilston, 
are  noted  by  Pitt  as  follows  : — 

No.  Strata.  I>o|fih. 

Fi.    in. 

1  Surface  soil I     6 

2  Clay  and  ratch   9     0 

Carried  over......  10    6 
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No.                                      Strata.  I)«i>tli. 

Ft.    In. 

Brouglit  forwanJ...  10  6 

3  Ciunch    S  6 

4  Ironstoiw 0  31 

6  Clunch  2  0 

6  Ironstone    0  S 

7  Soft  clay 0  2 

8  Dark  baUv  clunch... 3  0 

9  Gmy  joiuty  roclc    4  0 

10  lixmslonc    0  li 

11  Rock-lijnds  with  ironstone 4  0 

12  Softpartiug    0  I 

13  Stpon-,' black  rock  4  0 

14  D)u3i«]mich  7  0 

15  Ironstone    0  6 

16  Dork  clunch,  with  ironstone ■ • 6  0 

17  Ditto,  fuller  of  ironslone 0  ID 

18  Softclflv I  8 

19  Dalt    ..'. 2  3 

20  Bmocli  coal    3  6 

ai  Fireclay    « 0  4 

22  Black  ironstouo 0  1 

2.3  Black  enrth..,.. I  6 

24  livitBlone    0  2 

25  Black  eortli  and  ironstone 1  G 

26  IronBtonc    I  5 

27  Rock-binds,  mLh  ironslonu    ; 10  0 

38  Dark  cartli,  with  ironstone 6  0 

29  Rock-binds,  with  tronstODC   ^  0 

30  Peldoa    4  0 

31  Grey  rock  23  0 

32  Barkclimcb  2  0 

To  the  Main  Coal UO  6 

33  White  coal 3  0 

34  Tow  (or  tough)  cnal 2  3 

35  Benches  and  brossila 4  6 

36  Foot  coal    2  3 

37  Slip  UU 2  3 

Carried  over......  14  3 


Ul 
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canictl  more  tliau  one  tliousainl  yarJs  luider  Qie  sea, 
and  about  six  tiuiidrcd  feet  below  its  bottom,  the  strata 
still  (lipping  westward,  at  a  conaderable  angle.* 

The  following  is  an  exact  account  of  the  different 
beds  of  coal,  their  depth  bcloir  the  surface,  dis- 
tance between  each  otlicr,  and  thickness  of  each 
bed,  in  the  old  Kin";  pit,  situated  about  700  yards 
to  the  west  of  WhitehavcUj  near  the  sea  shore.  The 
top  of  tliis  pit  is  elevated  twenty-seven  fathoms,  one 


I 


yard, 
sea:- 


and  seven   inches,   above   tlie  level   of    the 


I  at  bed... 
Sudbcd.. 


boiriw  the 


i6 

27 


Dit  lance 
the  bwl». 


16 
12 


ViIji. 

1 

0 


Tbiuhji-wi 

of 
-eadi  bull. 
~Fi7 

1 

1 


10 
G 


Tteni[irk9. 


An  inferior  kind  of  coal, 
Dilfo,  yd  saleable. 


Between  the  second  and  third  beds  are  seven  thin 
seains  of  coal. 


3rd  led.. 1  81  I  0 


53 


4  I    S  I  Mixed  wltli  seveml  iiapa> 
I      riti&s. 


Then  follow  tliree  tliin  seams. 


4tli  hfii..  lOJ 


0 


20 


0 


6 


Some  layers  are  very  piirp, 
others  much  mixed  witli 
rcrruginoiu    and    oUiet 

earths. 


A  thin  bed  of  coal,  after  which 

5tb  bed.-fl21  |  0  |!  20  |  0  ij  12  |   0  |  Very  fine  cofll. 

Then  follow  four  thin  seams. 

6th  bed..|U7  I  0  II  26  I  0  II    2  |    0  1  Ditto. 
After  Ihi-ee  thin  seams,  occurs  the 


7th  bed.. 


166 

I 

18 

1 

6 

A  little  inferior  in  qufdity, 
but  yei  rery  inflammu- 
ble.f 


L 


•  TliwaitD  Ht,  in  Iha  HowgiU  coULeij,  which  was  nauk  I4!>  foUioms  to 
(ha  ^rtd  btid  of  corI,  was  /onuerlj  sLipi>o»eil  tu  be  tlie  deepest  pit  Id 
England. 

f  Broinirieff'*  Liternry  Llfb,  p.  I2A 
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At  Wliiiigill,  noHli-eost  of  Wliiteliaveu,  Ihe  beds 
ar«  from  fuur  in  teu  feet  in  thickness,  and  dip  one 
yard  in  ten  :  in  the  depth  of  16o  fathoms  ihey  work 
fteveu  large  beds,  and  have  noticed  eighteen  thin 
onea.  At  Prestou  How,  they  cut  fourteen  beds  of 
coul  before  tliey  met  witJi  one  at  all  considerable,  but 
the  filleenth  bed  proved  more  llian  five  feet  in  thick- 
ness ;  and  the  sevenleenlli,  separated  from  llie  former 
by  Iwenty-four  beds  of  slate,  ironstone,  sandstone, 
aiid  one  thiit  seam  of  coal  was  nearly  eight  feet  in 
tliickuess. 

Tliere  are  some  considerable  mines  iii  Wai-^vickshire, 
at  Griff  and  Bedworth ;  at  the  former  phice,  foiu*  beds 
of  coal  are  worked,  tlie  deptli  of  the  first  being  117 
yards,  and  the  principal  seam  nine  feet  in  tliickness ; 
the  works  of  the  latter  plaA;e  are  on  tlie  same  bed, 
"but  here  the  first  and  second  coal  seams  of  Griff  run 
together,  and  tronsdtiite  one  five-yai'd  seam. 

A  section  of  tlie  Ashby  coal-field,  at  the  village 
of  Domsthoi"pe,  as  given  by  Mr.  Maimnett,  presents 
lis  with  niuety-tliree  alterations  of  strata  included 
in  a  depth  of  475  feet,  or  nearly  79  fathoms.  There 
are  five  beds  of  coal  of  different  qualities,  and  averag- 
ing  about  tliree  feet  iu  thickness^  occuiTiug  at  inter- 
vals above  the  "main"  and  " nether"  coals,  which 
are  in  contact,  and  together  fourteen  feet  in  thick- 
ness. At  Moira  collierj-  on  Ashby  Wolds,  the  floor 
of  the  main  coal  lies  at  the  depth  of  744  feet ;  and 
in  the  Hastings'  pit,  more  towards  the  middle  of  the 
iaaio,  the  main  seam,  of  which  the  upper  half  alone 
is  at  present  wrought,  reposes  on  a  stratiun  of  fire 
clay  about  1000  feel  below  the  surface.  The  beds 
alternating  with  the  coal,  are  mostly  in  (hfferent 
Baudstones,  ironstone,  bind  in  different  slages  of  in- 

L 
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(Im-atioii,  aiul  a  valuable  fire  clay.  Abuut  BuisJeiii, 
in  the  uorlli  uj*  tSlaffurdf^liii-e,  wliere  several  pits  are 
wnmglil  in  wluil  is  sometimes  L-alknl  tlie  Putli'ry  coal 
field — tbii-ly-bdls  uf  co;tl  bave  been  noticed ;  tiiey 
ai'c,  in  general,  from  about  three  to  ten  feet  in  tliick- 
nesB.  One  of  tbe  beds,  forming  part  of  the  Soiitli 
Laucasliire  field,  and  worked  near  Manchester,  is  a 
Ibwr  feet  coal. 

It  would  be  improper  to  pass  over  witliont  more 
particular  notice,  the  measures  of  the  great  York- 
sliiic  and  Derbyshire  coaJ  field,  which,  in  the  opinion 
of  Mr.  Couyhearc,  rivals  or  even  sui-jnisses  iu  im- 
portance that  of  Northumberland,  with  wliich  it  ao 
closely  agrees  in  the  direction ,  inclination]  and 
chaiacter  of  its  strata,  that  it  lias  been  coiiMdercd  a 
re-cmei'gence  of  the  -same  beds  from  beueath  the 
covering  oi"  niagncsian  limestone,  which  conucali^ 
tlieni  through  so  long  an  interval.* 

According  to  Mr.  Farcy, -f  the  carboniferous  gronp 
of  this  exleusive  and  important  ilistnct,  conwists  of 
about  twenty  giitstone  rocks  of  diJlerent  kinds,  in- 
cluding williin  their*  planes  of  pai-allclism,  at  fewest 
twelve  seams  of  workable  coul,  but  probably  moi*e, 
with  their  acconi2>an>'ing  shales  and  beds  of  nodular 
or  other  ironstone.  The  same  author  has  given  a 
list  of  about  500  collieries  in  work  tipon  these  seams 
in  1811,  or  that  had  been  worked  there  in  former- 
years.  Tliose  pits  particularised  were,  for  the  most 
part,  situated  in  Derbyshii-e  or  Yorkshire ;  many  of 
tliem  had  been  canied  on  for  a  long  period  antecedent 
to  the  above  date,  and  several  are  n(>t  yet  abandoned: 
of  course,  a  considerable  number  of  new  works  have 

* .  - 

"'•  Introd.  Gool..  p.  378. 

"^  Agricolluntl  SuTfi->  .if  [)i-rt>y«hirr,  vol.  i,  181, 
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beeu  establislieil  m  this  rast  6eld,  during  1lic  iiiter- 
reuiug  twenty  yeai's.    Of  the  jiits  in  tlie  list  adverted 
of  wliicli  tlie  seams  into  which  they  were  sunk 
are  distinguished,  tiie  first  seam  coutaiiied  59  pits; 
the  second,  77:  the  third,  25  j  (he  fourth,   5;  the 
fth,  3;  the  sixth,   Ij  the  seventh,  Gj  the  eightli, 
28  ;  the  ninth,  23  ;  the  tenth,  20  ;  the  eleventh,  8  ; 
and    the  twelfth,  24  pits.      As  the   measures    dip 
mostly  from  west  to  east,  and  as  the  foregoing  uum- 
bers,  iuilicative  of  succession  of  sbnta,  are  reckoned 
from  the  lowest  to  those  above,  the  former,  or  lowest 
erahers  alternate  with  the  millstone  grit  forming  the 
Id  mounlnin   sceueiy  west  of  >Shefiield,  while  the 
t(er  pass  beneath  the  magncsiau  limestone  which 
Icxtends  in  a  Inl'ty  ridge  to  tlie  east  of  that  town. 
Tlio  vitiuity  of  Rotherhani  is  distinguished  l>y  a 
smarkable  and  lliick  soft  siilmon-coloured  grit  stone, 
[conapieuously  reddening  the  arable  soil,  and  whieb 
:.  Farcy  supposed  to  be  identical  with  number  six- 
teen of  his  series.     The  principal  Wcinal  scams  of 
toal,  at  present  worked  for  the  supply  of  the  impor- 
it  manufacturing  town  of  Sheffield,  iu  addition  to 
)its  at  Birley  Moor,  in  the  tenth  scam  above  indicated, 
tare  five  in  number,  lying  between  the  before  men- 
[tioned  salmon-coloured  grit,  or  as  it  is  locally  termed 
Rotherham  red  rock,"  and  the  Wortley  sandstone  : 
le  latter,  overlying  another  series  of  beds  associated 
[with  the  millstone  grit  above  mentioned.     Taking 
Jilie  strata  in  the  descending  order,  tlie  first  to  he 
lentioned  is  the  Tinsley  Park  coal,  which  consists  oi 
Ian  upper  seam  four  feet  in  thickness  ;  and  at  a  depth 
of  13  fathoms  lower  down,  occurs  another  seam  27 
inches  tliick,  of  dull  stony  aspect,  very  hard,  and 
tcalled  from  the  use  to  wliich  it  is  largely  a2>pHcd, 
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Kiiniacc  coal.  About  20  fatlionis  still  lower  we 
come  to  what  i»  locally  termed  the  High  Hazlea 
aeaoa,  coiisiatiiig  of  seven  layers  of  different  appear- 
ance and  qiialitieti,  and  niiikiug  together  a  tliicknesa 
of  about  a  yai'd  and  a  quartei".  Fifty  fathoms  below 
the  bottom  of  the  last  mentioned,  lies  tlie  Handswoilli 
seam,  four  feet  sis  inches  in  tluckuess,  and  exliibiting 
eight  distinct  laminae,  lechnically  liiiown  as  tops, 
bright,  best  bright,  top  hards,  deaJ  bed,  black  liai'djt, 
spii'e  bards,  and  pricking  coal :  the  four  varieties 
preceding  the  Ia«t  named,  ai'e  largely  in  demand  by 
the  fimiace  men  employed  In  conveiling  steel,  llie 
lowest  portion  of  this  scam,  where  wTOUghtat  Alter- 
cliffe,  yields  a  vast  quantity  of  the  variety  called 
cannel  coal,  being  of  a  fine  homogeneous  lestiu'e, 
excellently  adapted  to  the  piuposes  of  the  tnmer,  for 
which  it  has  been  fetched  to  Birmingliam  ;  and  also 
affording  on  disdllatiou  abundance  of  gas, — Sheffield 
having  at  one  time  been  exclusively  illuminated  by 
the  gas  evolved  from  it.  One  hundred  fathoms  below 
Handsworth  bed,  we  come  to  the  Manor  seam,  five 
feet  in  thickness,  and  divided  into  fifteen  distinct 
layers,  including  two  of  t^oil.  Under  tliis,  after  a 
barren  inters  al  of  fifty-five  fathoms,  comes  what  is 
called  the  Sheffield  bed,  sis  feet  in  tliickness,  and 
presenting  six  or  eight  varieties  of  coal,  some  of 
them  abounding  with  pyrites,  and  occasionally  pro- 
ducing near  the  top  a  beautiful  and  compact  kind  of 
cannel,  or  as  it  is  called  in  Yorkshire,  branch  coal. 
The  measures  dip  rapidly  towards  the  east,  the  basset 
or  outcrop  of  most  of  the  seams  being  traceable  iu 
the  vicuiity  of  the  town ;  two  or  three  acres  of  the 
last  mentioned  coal  being,  as  elsewhere  noticed, 
denuded  in  one  part  by  the  formation  of  new  streets. 


lu  1832,  Mr.  Phillips,  one  of  llie  Secretaires  of 
the  British  Association,  communicated  to  the  York- 
siiire  Philosophical  Society,  a  paper  on  tlie  lower,  or 
gauister  coal  series  of  Yorksliire,  containing  some 
remai'ks  on  tlie  fossil  productions  of  the  strata,  and 
which  have  heen  noticed  in  a  previous  chapter.  The 
writer  defines  lliis  series  hy  sajing  that  it  is  included 
between  the  luillstone  grit  of  Bramley  beneath,  and 
the  flagstone  of  Klland  above,  having  a  lliickness  of 
about  120  or  150  yards,  and  inclosing-,  near  the 
bottom  two  thin  seams  of  coal,  one  or  both  of  them 
workable,  and  sevei'al  otlicv  lawyers  scattered  tluough 
the  mass,  too  thin  to  be  worth  working.  Tlie  nioiit 
regular  and  continuous  bearing  of  all  Uieae  coal 
seams,  is  stated  to  be,  in  a  few  places,  of  tlie  thickness 
of  27  or  30  inches,  but  is  generally  only  about  16 
finches.  The  coal  here  alluded  to  is  that  occuniug 
in  the  second  and  thii-d  of  Fai-ey's  seams  indicated 
above :  it  is  worked  at  several  places  ucai-  Leeds, 
Bradford,  Halillix,  and  Sheffield.  Tlie  following  is 
A  section  of  Swan  Banks  Collieiy,  near  Halifax,  as 
fimiished  to  Mr.  Phillips,  by  C.  Rawson,  Esq^.  of 
the  latter  place ;  and  is  said  tn  present  a  good  idea 
id(  the  general  character  of  the  wliole  of  this  lowest 
taX  series. 
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Y**.  ft   rn. 

Black  »hule 4  I     6 

Coal  (36  yards  roal  band) 0  0     7 

Giillianl 1  0     0 

Elackslmle  12  0     0 

Rag  una  shale 13  0    0 

Black  *hale , 7  0    0 

Shalp  attil  ironstone  (called  hard  band),  flut 

bnuin  pota 0  2     U 

Grey  bIj:iIo  {cuIJccI  WiiilL-  Eartii),witli  KUiall 

round  bmim  poti  conlsiining  Oxfu^e  .^ I  0     0 

CovicTc-tioKs  (c!i]led  bauin  PotsJ,  with  Am- 

niic)i]ite5,&c 0  1     0 

BIftdt  shale   (called  Moon   Bassett),  with 

Pedcns 0  I     0 

Con]  (tlic  liiki-d  bnncl  I'oal}  worked.. 0  3     3 

ScBlstone 0  1     0 

Scat  carlTi  (white  clay),  with  v(?g<MaWc  Tossils  2  0    0 

Grey  sliile , fi  0    0 

Bluckslmlc 4  1     6 

Cojil  (middle  band  coal) , 0  0  10 

Middle  baiid  &totLC lie 

Black  shale 8  0     0 

Lavfi'  orfiesh  wattT  shells  {Unia) 0  10 

Black  shale  3  I     0 

Jronsluiic 0  0    3 

niaok  shale  0  0     8 

Cool  (llic  soft  hed  coal)  workable 0  10 

TTppor  millstone  grit,  on  which  ilalifiix  stands. 

In  the  above,  and  aiiolber  section  tliroiigh  similar 
substances,  adduced  by  Mr,  Phillips,  "  we  obsen-e," 
says  tliis  intclUgcwt  geologist,  "  besides  tJie  verj'  re- 
markable layers  of  marine   shells*,  aevemi  occur- 

•  Ttie  iinilonbti'tl  nrcurrcHro  of  oiurinu  abell*  lias  \iffn  Kntipliir^^tlv  Bp- 
jicaltd  (o  )iT  \\\ii>m  nbd  Jui'.|iu«  lo  tlie  notion  of  ft  ililiiitiiL  ruUii'T  (Imui  • 
InciiBtrinL'  oHfpn  of  uiir  r-nnl  ilrjinxi Ls.  Sii  fur,  liowfrirr,  kx  ihr  (ir^MMice  of 
charactcriHtiic  tenJnci-ri  gnct,  Ihc  e\ii3i'iire,  If  not  equnl.  is  nut  in  fitrmir  rf 
the  fomrr  ihc^trry  :  Fur  eiiLtiipIo.  at  n  lute  nimtial  inccung  «f  t)ic  tiiolngiciil 
.SoL-itfLy,  Jlr,  Pri'fliBlck  ilrscrllictl  a  hctfioj^i'nims  {ussi-nibliige  of  i>Ii\n(»  txvi 
hbrlld,  bulh  of  frcsli  nnrf  s«  1 1  water  specks,  as  octuvrinR  in  ibt  carbonlhToiw 
straru  of  C-^aHirooki!  Itnlc;  uiii'  ou  l.bc  wnin'  luuli'irj^v,  tlmt  Mr.  Muichltson 
hiw  founJ  m.  rmucThurg  und  cittuherc  it  tUi'  nppnsilH^  aidv  ol  iljir  Severn, 
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renccs  of  u  poc\iliax'  Imrd  :silicoous  saiiiLslouc,  called 
Galliai'd,  GaiiUter,  or  Sealstoiio  ( sit'fonliiijj  to  local 
custom,  or  slijjlit  (liflorenccs),  wliicli  in  fact  w  llie 
siime  tiling  o.*  tlic  *  ciowstone '  oj'tiic  inouTitniii  linic- 
stonc  district  iu  tlic  nortli-wcst  oi  V'orksliii-c,  and  like 
that  contains  in  abundance  the  remains  of  plaut», 
particularly  of  tlie  f^onus  Sfirjinarifi,  Brcmg.  By  the 
extreme  abuii<lance  of  plants  of  tills  kind,  indeed,  the 
galliai'd  beds  may  almost  always  be  recognised 
Ihrougliout  tlieir  range  iu  Yorkshire.  This  wtone, 
in  some  case;^,  Ibnns  the  floor  or  sill  of  the  coal  seams, 
— a  circumstance  never  ohuervcd  iu  the  up^K-r  coal 
sti'ata,  amongst  wliich,  indeed,  galliard  never  occm-« 
in  its  true  character.  Hence  this  whole  gi'oiip  of 
slmta  may  bo  appropriately  called  the  Gialliavd  or 
Gaiiister  coal  scries."* 

The  coal  measures  of  the  great  South  Welsh  hasiu 
are  on  a  niaguificent  scale,  both  as  to  extent  aud 
thickness ;  the  depth  at  which  the  miner  reaches  the 
dilferent  strata  varies  gi-eally,  depending  upon  the 
silualiou  of  Llie  pit.  Tlic  principal  part  of  the  coal 
lies  under  Ghimorganshiiv,  and  here  the  strata  arc 
found  from  5  fathoms  to  6  or  700  fathonm  deep ; 
though  iu  1800,  Mr.  Martin  slates,  it  liad  uol  been 
found  necessary  to  pm'suc  these  sti'ata  deeper  tliau 
about  80  fathoms.  There  ai'e  12  distinct  seams  of 
coal  iu  tliis  immense  uiinend  depositor^',  from  3  feet 
to  0  feet  thick  each  ;  which  together  make  70^  feel : 

■ibaod  of  compact  llm«tanD  h()twe«n  two  beiU  of  iio»l(  "nwwTnbliDR  Ihc 
Iftcuntrinu  IiRie«u<iic  ol  uculral  France,  anO  cuiitniiifiig  fruwli-wiLU'T  sliolln." 
Soio*  aiulior*,  iu  vnlvr  li>  n«cpiit)l  f<>r  llio  minlui*  nf  iUubu  (liiron-uL  Jthulla. 
hur  hiul  nrnnTw  lo  lUo  {{ittlutU'UN  notion  nt  h  wxtcit  nf  rpciijrncalini;  inun 
dutimiit  cif  ihU  bihI  rr^tli  uAU<r :  ingnninmi  i-sin-'Mincnti  iiftvc  liliewiw  Ioku 
in«liluM,  lo  biuw  cUu  poMibilily  ol  liitbituAliiig  maritici  tCEMMii  lo  11'^  i» 
frnih  itabir,  itml  iboMc  nf  .itii'  Iiikc^  in  rxtM  in  Ihr  ^im. 
•  rhll.  Mag.  Jin.)  Jfnini.  of  Scioncp,  Nov.  1633.  p.  W4. 
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and  there  are  11  more,  from  18  iuchos  to  3  feet 
which  make  24j  feet ;  besides  r  number  of  smaller 
seams  from  12  to  18  inches,  and  from  6  to  12  inches 
in  lliickness,  not  calculated  upon.  The  average 
length  and  breadth  of  the  different  sti'ata  of  coal  are 
computed  at  about  1000  square  miles,  containing  95 
feel  of  coal  iu  23  distinct  strata,  which  will  produce, 
in  tlie  common  way  of  working,  100,000  tons  per 
acre,  or  64,000,000  tons  per  squai'e  mile.  The  coal 
at  the  east  end  of  tlie  basin,  from  Pontypool  to  Hir- 
wain  Fui'uace,  is  of  a  coking  quality  j  from  thence 
to  Bride's  Bay,  at  tlie  opposite  extremity,  the  strata 
yield  stone-coal,  or  culm ;  on  the  &outL  side  of  the 
basin,  the  coals  arc  principally  of  a  bituminous,  or 
binding  quality.* 

Some  of  the  coal  HeWs  of  Scotland  contain  seams 
of  surprising  tluckuess :  in  Clackmannanshire,  where 
exists  the  north-cast  boundary  of  the  Scottish  coal 
district,  the  beds  alternate  with  a  great  variety  of 
other  strata.  In  the  main  coal  field,  the  formation 
has  been  examined  to  the  depUi  of  704  feet;  with 
some  exceptions,  the  stratification  eslubits  great  re- 
gularity, the  layers  being  in  many  iiistauces  very 
thin.  There  are  142  alternations  of  strata,  including 
24  beds  of  coal ;  these  beds  or  seams  are  from  two 
inches  to  five  feet  in  thickness,  six  of  them  being 
lluree  feet  or  upwards,  amounting  together  to  59  feet 
4  inches.  The  principal  bod  is  at  the  depth  of  120 
yards ;  and  the  coal  is  of  the  cubical  and  slaty 
varieties ;  sometimes  both  sorts  occiuring  togetlier, 
hut  no  blind  or  glance  coal.  It  is  iiU  what  is  called 
open  huminff  coal,  having  Utile  or  no  tendency  to 
cake.     In  the  Johnstone  coal  field,  near  Paisley,  the 

•  Fhll.  Trajii,  vol.  96.  p,  345. 
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upper  stratuut  of  rock  is  compacl  grecustoiie,  above 
100  feet  ill  thickness,  not  iu  conforming  position  with 
the  coal  sti-ata,  but  overlying ;  tlien  a  few  fatlioms  of 
Bofi.  sandstone  and  slate-clay  allematiiig  and  nucom- 
monly  soft.  Under  tliia,  in  one  place,  there  arc  no 
K  fewer  than  ten  beds  of  coal  lying  one  immediately 

■  over  the  other,  with  a  few  divisions  of  dark  coloured 
indurated  clay.     These  beda  of  cosil  are  in  lliieknesa, 

Hno  less  than  100  feet:  this,  Mr.  Bald  remarks,  is  a 
mans  of  combustible  matter  in  the  form  of  coal,  pro- 
bably unparalleled  iu  the  world.     The  largest  seam 

[of  tlie  Tranent  collieries,  neai'  Hadding:ton,  is  said  to 

^be  nine  feet  tliick. 

Of  the  coal  strata,  in  Ireland,  we  have  few  parti- 
culars. Lord  Greenock*  has  pointed  out  that  the 
appeaniuce  of  the  caiboniferous  series  in  Anan,  and 

I  at  Cambelton,  in  Kintyre,  as  well  as  the  indications 
of  its  existence  at  Ballycastle,  luid  other  places  on 

I  the  Iiish  coast,  within  the  prolongation  of  the  lines 
I  above  named,  as  indicating  the  Scottish  lowland  coal 
flistrict,  seems  fully  to  establish  tlie  geological  con- 
nection  in  this,  as  well  as  in  most  other  respects, 
hetweeu  Uie  west  of  Scotland  and  the  north-west  of 

■  Ireland.    In  the  Dromagh  colliery-,  in  tlie  Munster 
I  district,  as  we  leara  from  Mr.  Griffith,  all  the  beds 

hitherto  discovered  have  been  successively  and  suc- 
cessfully woiight:  four  of  these  beds  incline  on  each 
other  at  no  gi'eater  distance  than  200  yards.  The 
first  is  a  three  feet  stone  coal,  and  b  the  leading  bed. 
AU  the  faults,  checks,  and  dislocations  siniilai'  to 
those  which  aie  tliacoverahle  in  this  bed,  are  in 
general  to  be  encomitered  in  the  other  tliree;  tlte 
names  of  the  four  beds  aie,  the  coat  bed;  tliis  lies 

•  Bi-fun  lUt,'  Ro.ml  iiodi'iy  of  Edinbaiah,  I>eteaiber,  1631;  JunsRoo'i 


154 


COAL    MEASURES. 


further  lo  tlie  uoitli ;  llie  rock  coal,  ^  called  fiom  iU 
bciug  coiiii>ju-utivelv"  of  a  liaixler  qnality  than  the 
otlicr  beds ;  the  hulk  bed,  so  called  from  its  conU'uls 
being  found  in  large  musses  or  bulks;  and  Bath's 
befly  so  called  from  the  uaiuc  of  a  celebratail  English 
miner,  by  whom  it  had  been  many  years  ago  dis- 
covered and  worked  ;  the  coal  l)ed  consists  of  tlircc- 
feet  solid  coal,  and  is  not  sulphiueous ;  tlie  rock  coal 
is  nearly  of  the  same  tliickucss  with  the  leatUng  bed, 
but  is  very  sulphnreous,  and  Laving  the  soundest 
roof  is  tJic  most  easily  wrought.  The  other  beds  are 
of  the  culm  species,  hut  of  peculiar  sti"ength  :  each 
barrel  of  cidm  having  beeu  aacerlaiiied  to  hum  from 
nine  to  ten  barrels  of  the  lime  oi'  the  distiict.  Tlie 
bulk  bed  forms,  as  alruady  stated,  immense  masses  of 
culm,  in  which  the  miners  have  frequently  been  un- 
al)le  to  retain  the  ordiuaiy  direction  of  roof  and  seat. 
No  work  in  tliis  thstiict  luis  been  canied  deeper  than 
eighty  yards,  as  in  the  Dromagh  colliery,  where  the 
coiU  is  hea\  ily  watered,  and  tlic  consequent  exp(!n- 
sjveness  of  working  is  'very  considei-able. 

The  occurrence  of  the  argillaceous  carbonate  of 
Iron,  citlier  in  the  form  of  nodules  or  of  continuous 
beds,  in  immediate  connexion  ^Wtli  the  coal  seams,  is 
a  circiunslance  of  immense  inlpor1anc^?,  n.s  lying  at 
the  foundation  of  the  manufactiuing  superiority  of 
lliis  country.  In  Soutli  Wales,  ytalfordsliire,  York- 
shire, and  other  parte  of  tlie  United  Kingdom,  par- 
ticidarly  in  Scotland,  the  proximate  abundance  of 
coal  and  u'onatono  has  led  to  the  cslablislunont  of 
those  immense  sineUing  works,  upon  the  success  or 
deterioration  of  which  such  such  vast  outlays  of 
capital,  and  the  industry  and  happiness  of  so  many 
ihousands  of  iudiiiduals  dqiend. 

I(  is  not  ncccssaiT  in  a  work,  the  oHjcct  of  which 
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is  uol  statistical.,  lu  particularuc  Uic  Nuccci-Jtiuu  axn\ 
locality  of  Oie  ironstone  stJ"ata,  as  for  tiie  most  pai% 
t\wy  aie  found  wlicrever  ihu  ctiiU  foiTiintion  occurs. 
lu  some  cases,  tlic  one  is  spaiiugly,  iu  olltei's  most 
abundaully  intcrapcrecd  iu  tlic  ctirbonaceous  gi'onp. 
lo  the  f^cat  South  Wdsh  coal  (ieUl,  iuuue<UateIy 
upoQ  tlie  mill^touc  giit,  which  overlies  a  mass  of 
niouutaiu  Umestone,  85  fathoms  in  Li^grogate  tliick- 
iiCHS,  reposes  a  thick  series  of  sliale  lied»,  alternating 
ivitli  thin  IkuuIs  of  liard  sandstouc.  TIic  first  visible 
or  lowest  scam  of  coal,  occmTiug  in  this  slmlc  is  two 
inches  thick ;  a  few  fathoms  above  this  scam  tliere 
occui'  from  fourteen  to  sixteen  beds  (»f  ironstone,  uinc 
of  which  ai'e  visible  at  the  surface  ;  lliey  are  em- 
bedded iu  slialo,  and  occupy  a  perpendicular  depth 
of  13  to  14  fallioms,  coutiiiiiing  their  range  to  the 
eastward ;  these  arc  the  piiucipal  beds  from  which 
llie  supply  of  ore  for  |]ie  Welsh  iron  works  is  pro- 
ciu'cd.  Aocorihn*,^  to  Mr.  Forster,*  these  ores  yield 
about  26  per  cent,  of  iron ;  there  are  scvcx^al  other  beds 
iiitcrstratified  with  the  different  seams  of  stone  coal. 
The  mines  in  the  Forest  of  Dean  furnish  a  ciui- 
ous  stalactil*",  rich  iu  ii'ou,  and  termed  bruah  ore, 
from  its  being  found  hanging  from  the  tops  of 
caverns  in  striie  resembling  a  brusli.  The  Lanca- 
sliire  ore  is  very  ponderous,  of  a  hmiellatod  tcxtui-e, 
aud  of  a  dai'k  shining  pm-ple  or  bluish  colour.  'J'he 
ricli  Cimiborland  ore  i*csembles  in  colour  the  lust 
meutioucd;  while  its  polished  surface  seems  to  consist 
of  congeries  of  various  sized  bubbles,  as  if  the  mass 
bad  once  been  in  a  state  of  ebuUition.f     Besides  the 

■  Olwetvation*  oa  Sttiilli  Wulali  Cmd  Btislu  in  Tram,  Nal.  fial,  Soc, 
Niwrtuth,  »«].  !.  p.  100,  n.  highly  intomsling  nrctimil, 

f  Ijardnor'a  C.a.h.  Cyrloya-din.  "  M an iifnc turps  in  MettO,'  to!,  t.  p.  33, 
A  very  elaliiniilL'  untl  li^u n-stiitg  Juvcslig«t4im  of  the  ci:>mi>aiiitlH)ii  of  Um 
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valuable  deposits  of  arg:inaceons  iron  ore  which,  ox- 
istiug  in  immediate  contact  wiOi  moat  excellent  coaJ, 
have  given  to  Weduesbxury  so  distlngiii.shed  a  place 
among  the  iron  inanuJactoncs  of  tills  l^iiigdora,  may 
be  addcti  the  occurrence  of  a  peculiar  species  of  the 
ore  called  Blond  metal,  and  whicli  after  being 
smelted,  is  used  for  the  making  of  a  variety  of  tools. 
Tlie  coal  in  this  neighbouihood,  is  reckoned  tlie  best 
in  the  kii!gdom  for  the  amith's  forge  :  it  is  found  in 
beds  of  from  three  to  fourteen  feet  in  thickness. 
Wolverhampton,  another  extensive  nianufactm-ing 
town  in  this  county,  owes  its  celebrity  to  tlie  favour- 
able position  in  which  it  is  placed  widi  reference  to 
subterranean  riches,  and  inland  navigation.  Situated 
nearly  in  the  centre  of  the  kingdom,  iu  the  luidst  of 
llie  most  productive  coal  and  iron  mines,  and  having 
a  iree  and  easy  access  to  the  great  rivers  Thames, 
Severn,  Trent,  and  Mersey,  by  means  of  the  dif- 
ferent canals  which  surround  it,  every  opportunity  is 
afforded  of  conveying  and  receiving  materials  and 
merchandise.* 

argiUaceouft  curbonattia  <vf  iron,  from  vbkti  hy  fa.r  the  greatest  praportlon  of 
oui  BritSib  iron  is  smclLcd,  is  printed  In  BrewBtn'B  £4iabuiEjli  Jooroal  tot 
(837 — 8,  from  llie  peii  of  Dr.  Colqaboua. 
*  Fit('sStaSinilsblre,p.  17]. 
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DISLOCATIONS  OF  STRATA. 

^Common  occurrence  of  fissured  strata — Lotiffrntre's 
tfieortf  of  veins,  dykes,  re/it.<i,  slfps,  .^-c. — How  chit- 
racterised — Vp-throtv  and  doirn-throiv  dykes — iSec- 
tiott  of  fractured  coal  TTieasitres  at  Jarrow — E»or' 
7nous  disturbances  produced  by  faults — Great  trap 
dyke  of  Yorkshire  and  Dnrhnm^-The  ninety-fatfiom 
dyke  of  Northumberland — Tlie  seienty-yards  Wkin 
dyke— The  "great  Derbyshire  deimdation"  of  Fa- 
rey — Nonmnformily  of  oveiiying  and  subjacent 
masses — Supposed  iyneous  origin  of  trap  or  basaltic 
dykes— Advantayes  of  those  dislocations  misnamed 
"faults" — Professor  Buckluu<rs  ubservutious. 

Although  sevei-al  all«sions  have  already  been 
made  to  tlic  subject  of  this  Chapter,  it  is  of  too  iute- 
resUng  a  nature,  in  every  point  of  ^  iew,  to  be  mergeil 
iu  merely  incidental  notices.  From  what  lias  been 
said  already,  it  will  have  appeai'ed,  tliat  besides  the 
dinsions  of  strata  into  different  substances,  often  re- 
peated after  certain  intenals,  and  generally  extend- 
ing in  parallel  series,  variously  inclined  tbrougli  the 
coal  meaauresj  there  are  certain  fissures  or  fracitm-es 
often  nearly  vertit;al,  stretching  through  the  wliole 
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mass  ill  a  vor^*  slii^iliir  manner^  and 
violent  upheaving  or  subsidence,  an  J  consequent 
sepai-alion  of  Ibnnerly  continviona  or  adjacent  portion*, 
lliese  reuls,  wliicli  every  one  nnist  liavc  rcniarkcil 
on  a  small  scale  in  abnost  every  stone  quarry,  and 
wHcli  traverse  tlie  ctial  fomuilion  in  every  dlstiict, 
are  not  only  striking  objects  of  inquiry  to  the  geolo- 
gist, but  of  vast  importance  in  mining  operations; 
anil  although  generally  termed  faults,  they  are  in 
reality  of  immense  benefit  in  our  colliery  operations. 
In  the  "  Auuala  of  Philosophy"  for  the  year  1815, 
there  is  an  elaborate  essay  on  the  shapes,  diineusionsj 
and  positions  of  the  spaces  in  the  earth  which  are 
called  Rents,  and  the  arrangement  of  the  matter  in 
them,  by  Mr.  J.  B.  Longmire,  of  Kendal.  The  ob- 
ject of  the  waiter  is  to  prove  that  metallic  veins, 
dykes,  slips,  and  other  rents,  in  the  intenial  piu:l  of 
the  earth,  were  formed  wlien  it  was  passing  from  a 
fluid  to  a  solid  state,  and  are  owing  to  an  unequal 
contraction  of  its  matter ;  and  that  the  phenomena  of 
stratification  and  formations,  in  some  points  of  view, 
as  well  as  the  features  of  the  earth  at  its  sm-face,  arc 
effects  of  the  same  cause.  Most  of  these  fissures, 
particulai'Iy  those  supposed  to  have  been  the  earliest 
formed,  appcju-  to  have  been  filled  by  some  of  the 
matter  at  their  sides  being  forced  into  them  wliilc 
yet  in  a  fluid  state,  by  the  pressiire  of  the  superin- 
cumbent mass :  others  appear  to  bave  been  filled 
with  matter  that,  at  a  later  period,  entered  them 
either  in  a  fluid  slate,  as  greenstone,  basalt,  Sec,  or 
in  a  solid  state,  as  gravel,  sand,  and  clay,  generally 
mingled  with  fragments  of  the  adjoiniug  strata.  The 
inincralogical  compouuds  of  the  first  class,  varying 
in  character  from  the  diatiutt  granitoidal  oy-stalliza- 
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u  o(  tlu'ir  origiii:il  Iwise,  to  tlic  compiict  basalt,  ex- 
tubitii)<r  but  obscure  traces  uf  gi*aniilar  texture,  are 

» frequently^  met  with  In  tbeae  subtciTaiieau  clefts,  ivn 
well  as  connectiug  with  the  various  strata  hi  over- 
lying or  proximate  masses,  aiicl  sometimes  even  in- 
teneiiiiig  tiie  earth,     lliese  masses,  denominated  by 

■  geologists  Intp  rucks,  juid  wLidi  are  generally  allow- 
Bed  to  be  of  volcanic  origin,  have  aiTorded  no  small 
Mortion  of  tlie  amnmnition  wliieh  has  been  expended 

in  the  dls^putcs  between  those  wlto  assign  an  aqueous, 
and  tliosc  who  contend  fur  the  igueouy,  formation  of 
llie  strata  composing  the  present  crust  of  om-  i>lauet. 

■  But,  lo  return  to  rents :  these  spaces  are  divided 
by  Mr.  Longinii'e  into  o^'alar,  cylindrical,  strjiiglit 
and  bended -tabular  sliapes.  Tliese  latter  are  the  most 
ordinaiily  occuriing  dislocations,  and  when  found  to 
contain  earthy  tabular  masses,  and  metallic  and  earthy 

Lcrystals,   are   known   hy    the   apxiellations  of  slips, 

[dykes,  shifts,  lodes,  troubles,  juid  faults.     Tliey  are 

[denominated  slips,  by  some  geological  writers,  bi;- 

jcause  the  strata  on  one  of  tlieir  sides  have  slipi)ed 

Sfrom   tliose    on   the  otiker,  and  fallen   below  them. 

iThcy  ai'e  known  at  Wlutehaven  and  elsewhere  by 

the  name  of  dykes,  becanse  tliey  divide  the  seams, 

[Or  bands  of  coid,  as  they  are  sometimes  called,  into 

fields;  imd  they  are  culled  np-lhrow  or  chim-tfirow 

dykes,  as  the  edge  of  tlie  strata  appears  to  an  obsener 

to  be  higher  or  lower  in  regard  to  his  owti  position. 

Tliey  are  called  shJJh  in  some  parts  of  England  and 

Scotland,  as  they  are  considered  by  (he  majority  of 

tDiiners   in  these  parts  to  haie  sliifled  tlie  strata  on 

their  sides.     In   Cornwall,   they   are  denominated 

cross  lodes,  or,  when  romid  or  o^  alai",  pipe  veins ; 

and  in  some  parts  of  the  kingdom  lliey  are  called 
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IronUi'S,  or  J'uullx,  from  Oieir  tioiiMiug,  or  putliug  to 
fault,  tlie  pitmen  ;  or  llie  latter  tenu  may  havoariaeu 
from  the  suppusilidn  tliiit  the  rents  Kavc  been  occa- 
sioned fi'om  soiuetliiiig  faulty  in  the  aggregation  of 
the  matter  of  the  rocks  themselves.  'Hie  subjoined 
diagram,  wliich  will  strikingly  illiwtiale  tlic  disloca- 

Fig.  Ifl. 
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tions  in  question,  is  from  a  splendid  section,  on  a 
large  scale,  presented  by  Mr.  Buddie  to  the  Natural 
History  Society  of  Newcastle-upon-Tyne,  in  whicli 
neighbourhood  (at  Jarrow)  tlie  portion  of  coal  niea- 
siu*es  thus  siugulai'ly  broken  up,  occurs. 

"We  mentioned  in  the  preceding  Chapter,  that  the 
cliange  of  level  in  the  same  sti-ata  sometimes  exceeds 
500  feet.  Tliis  amazing  dislocation,  indeed,  appeal's 
almost  trifling,  when  compared  witJi  the  great  south 
slip  in  the  Clackmannanshire  coal  field,  which,  ac- 
cording (0  Mr.  Bald,  throws  down  the  sti-ata  no  less 
than  1230  feetj  the  north  slip  in  tlie  same  field 
throwing  it  down  700  feet.  These  fissm'es  extend 
from  tlie  surface  of  the  strata,  or  rock-head,  some- 
times to  an  unknown  depth  ;  they  vary  in  width  from 
a  fraction  of  an  inch  to  four  or  five  yards,  or  more. 
Their  desceut  is  sometimes  neai'ly  vertical,  but  more 
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conuimnlv  tliey  are  oblique ;  tlie  iiortli  slip  above 
meutioued  make»  au  angle  with  the  horizon  of  about 
60  degrees.  Tlie  SiUt<iui  noi-th  ilyke,  near  \Vhite- 
haveu;  lias  been  ascertained  to  descend  more  tlian  55 
yards  in  an  angular  direction.  It  may  be  interesting 
to  remark,  that,  however  naturally  It  miglil  have  been 
expected  tliat  where  subterranean  disturbances  had 
been  effected  on  so  vast  a  scale,  the  surface  of  the 
ground  should  cxliibit  some  corresponding  indica^ 
tious,  tlda  is  found  not  to  be  the  case ;  and  even  im- 
mense beds  of  marl,  limestone,  &c.  sometimes  overlie 
these  dislocated  tracts,  presenting  no  traces  of  frac- 
ture, indeed,  not  only  do  the  alluvial  and  solid 
coverings  often  bear  no  relation  to  the  dip  or  disrup- 
iion  of  the  subjacent  strata ;  hut  it  freqnenlly  happens 
that  the  gromid  over  some  very  considerable  disloca- 
tions appears  remarkably  level  and  undisturbed. 

Altliough  up-throivn  and  doftmMiroivjt,  aa  being 
relative  terms,  convey  no  precise  idea  when  used 
generally,  yet  there  is  a  sense  in  which  ihey  are 
practically  understood  by  pitmen  ;  for  with  regard  to 
slips  in  coal  fields,  we  find  there  is  a  general  law 
connected  witli  them  as  to  tlie  position  of  the  dislo- 
cated strata.  Suppose  a  slip  is  met  witli  in  the  course 
of  working  horizontally  in  a  mine— if,  when  looking 
at.  it,  the  vertical  line  of  the  fissm-e  forms  an  acute 
angle  with  the  line  of  the  pavement  upon  which  the 
observer  stands,  we  ai-e  certain  that  the  strata  are 
thrown  downwards  upon  the  other  side  of  the  slip. 
On  the  contrary,  if  the  angle  formed  by  the  two  lines 
above  mentioned  is  obtuse,  we  are  certain  tlte  strata 
are  thrown  upwards  on  the  other  side  of  the  fissmre. 
When  the  angle  is  90'^,  or  a  right  angle,  it  h  altoge- 
ther uncertain  whether  the  dislocation  throws  up  or 
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domi  on  the  opiJositc  Mde  of  tlie  slip.  WTieu  what 
are  conimoiily  called  dykes  intorst'ct  tlie  Btiutaj  lliej 
generally  only  separate  llie  jwilious,  williout  any 
dislocation  either  up  or  down ;  so  that  if  a  coal  seam 
18  iutercpptcd  by  a  dyke,  it  is  fouud  again,  by  ruu- 
ning-  a  gallery  directly  forward,  corresponding  to  tlie 
angle  or  inclination  of  the  coal  nith  the  horizon.* 

It  is  justly  observed  by  tlie  autlior  of  an  interesting 
work.t  that  one  of  the  most  reniaikable  features  on  a 
geolt^cal  map  of  England  is  the  line  of  the  great 
trap  dyke  from  beyond  Cockficld  Fell,  in  Uurlioui, 
to  tlie  Snieaton  Moors  in  Yorkshii'e»  a  distance  of 
sixty  miles,  inclosing  lluroughout  its  length  a  sub- 
terranean wall  of  basalt  viu*}ing  from  tliiity  to  sixty 
feet  thick.  'Iliis  dyke,  the  longest  known,  vesemblea 
in  composition  and  appearance,  and  is  supposed  to 
be  miited  towards  the  west  with,  llie  "  Great  TVliiu 
Sill,"  or  basaltic  formation  of  Upper  Tccsdale. 

There  are  several  consideiiiblc  dislocations  of  sti'ata 
in  tlie  coal  ficlcb  of  Norlhiimberland  and  Dtu'ham ; 
the  most  celebrated  of  these  is  called  tlie  Main,  or 
Great  Dyke,  or  Ninety-fatlioin  Dyke.  The  latter 
name  has  been  given  to  it  because  the  beds  on  the 
northern  side  are  90  fathoms  lower  tliau  those  on  the 
southeiTi  side  of  it;  its  underlie  is  inconsidei'able. 
In  some  places  its  widtli  is  not  great ;  but  in  Mon- 
tagu colMery  it  is  22  yai'ds  wide,  and  is  tilled  with 
hard  and  soft  sandstone.  Thia  dyke  is  risible  in  a 
(jimrry  at  Culleicotes,  a  little  to  the  north  of  Tyne- 
mouth  ;  from  whence  it  traverses  the  coal  strata  in 
the  direction  of  N.N.E.  and  S.S.W.  past  Crawcrook, 
a  distance  of  sixteen  miles,  and  probably  passes  into 
the  formations  underlying  the  coal  measwes.     From 

•  Mfttnolrs  Wem.  Soc,  vrij.  iii.  p.  134.     f  Phillip*'  fienl.  YoTki.  p.  179, 
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le  aoutltcm  side  of  this  dyke,  two  others  branch  off, 
'oue  to  the  S.E.,  the  other  to  the  S.W.  The  latter 
ia  called  from  its  breadth  the  Seventy-yard  Dyke, 
and,  like  the  main  one,  is  filled  by  a  body  of  hard 
and  soft  sandstone :  it  intersects  the  upper  seam 
of  coal,  which  it  appears  1%  not  thrown  out  of  ita 
level  by  the  interruption.  The  aeaiu,  however,  de- 
creases in  thickness  from  the  distance  of  15  or  10 
rds ;  there  the  coal  first  becomes  sooty,  and  at  length 

isimies  the  appearance  of  coke — a  phenomena  un- 
known, except  in  the  vicinity  of  basaltic  dykes.  The 
south-eastern  branch  is  only  20  yards  in  breadth.* 

^  Fig.  19. 

^^ 

The  above  diagram  exhibits  a  section  of  the  gi-eat  slip 

as  it  cuts  a  portion  of  the  coal  field  near  Newcastle  j 

ad  also  of  the  intersecting  Whin  Dyke,  the  central 

srtion  of  which  consists  of  basalt,  sixteen  feet  in 

lickness. 

A  A.  The  Ninety-fathom  Pyb«,  of  unknown  depth. 
B  B  B.  The  Whin  Dyke,  extending  underground  in  an  unda- 
Stiiig  course,  from  Cohy  Hill,  G,  in  a  N.W.  direction  to  Stmoad- 
idc,  towards  the  S.E.,  heyond  the  right  extremity  of  the  diagtttin, 
a  distance  of  about  eleven  miles. 

C  C.  The  High  Marn  coal.— D  D.  The  Low  Main  coal.— 
E.  The  Beaumont  aeara. — F  F  F.  Level  of  the  river  Tyne.^ — 
.  Bennell  colliery.— K.  Newcastle  town  Moor. 

Mr.  Farey  has  described  -j-  a  striking  aiTangement 

■  Introa.  OkoI.  p»tt  ).,  p.  376.  f  Pliil.  Tmn.,  181 1,  p.  942. 
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of  ftiulU,  exleudiug  iuto  the  counties  of  Derby,  Staf- 
ford, Nottiiighaui,  CIic*itcr,  and  York,  and  snrround- 
ing  in  its  lai'ge^t  »copc  an  immense  tract,  within 
wliich  two  other  portions  are  snoccBsively  still  fartber 
raised,  the  innermost  immediately  sun'ounding  the 
town  of  Bakewell,  whioh  indeed  is  situate  towards 
llic  ceuUo  of  tbis  !4ing;ularly  lilW  district.     As  the 
strata  thus  raised  have  also  become,  owing  to  varioua 
causes,  completely  exposed   or  uncovered   in  bigh 
situations,  the  whole  tract,  from  tlic  county  in  which  m 
the  gi-eater  part  of  it  lira,  hiw  been  designated  by  m 
Mr.  Farey  "  the  great  Derbyshire  denudation."    This 
phenomenon,  let  it  be  remembered,  presents  no  ano-  M 
maly  as  \-iewcd  in  connection  witli   Ibe  statement 
previously  made  relative  to  the  non-coincidence  of 
the  allmial  covering  with  the  displacement  of  sub- 
jacent  strata.      In    Somersetshire,   coal   measures,  M 
liigldy  inclined,  lie  beneath,  and  are  concealed  by,  ™ 
horizontal  beds  of  red  mai'l  i  and  in  tlie  same  country 
great  faults,  wliicJi  elevate  the  coal  seams  seventy  ■ 
yards,  produce  not  an  incli  of  displacement  iu  the 
supcrincmnbent  matter.      And   examples  are  well 
known  in  Yorkshire,   where  inclined  aial  measures 
are  covered  by  neai-ly  horizontal  maguesian  lime-  I 
stone,  wliich  is  xnibroken  by  the  vast  dykes  and  faults 
in  the  subjacent  coal."*     As  might  he  exjiected,,  the 
basaltic  rock,  when  occupying  these  fisaui'es,  has,  on 
account  of  its  extreme  haidness,  been  less  wasted  by 
diluvial  and  atmospherical  changes,  than  the  soAer 
stnita  wliich  hound  it ;  and,  therefore,  in  some  places  _ 
it  appears  above  them  in  a  long  crust  or  ridge,  or'f 
ranges  along  the  moors  like  an  ancient  military  road, 
and  even  in  Home  places  stands  up  in  a  lofty  wiUl.f 

•  PhlUipi'OWngj  ofVorkshlre,  p.  li,  f  IMd. 
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T}ie  contents  of  these  fissures,  as  already  noticed, 
comprise  not  only  mued  matters  evidently  the  detri- 
tus of  ihe  strata  Ilirougli  which  they  pass,  hut  sand- 
rtoue,  and  tlie  more  peculiar  fonnaticns  of  hasall  and 
toadstone,  to  which  it  seems  difficult  to  deny  an  ig- 
raeons  origin,  or  to  doubt  llxat  it  has  heen  ejected  from 
below,  or  forcibly  intruded  into  the  strata.*  It  must 
be  added,  Irowever,  that  these  latter  substances  are 
not  nnfi-equently  accompanied  in  (lie  coal  measures 

ih  very  unequivocal  ti-accs  of  the  operation  of  fire. 

most  instances  the  ed^s  of  strata,  where  the  faults 
cut  tliem,  are  affected  in  density  at  least,  aud  gene. 

ly  the  rocks,  or  those  portions  of  ihem  adjacent  to 

ip  dykes,  have  assiuncd  a  greater  degree  of  indura- 
tion; loose  grits  have  passed  into  compact  quartz 
rock,  and  clay  or  shale  into  flinty  slate,  or  in  some 
instances  into  a  compact  substance  called  porcelain 
aapcr.  The  coal  is  found  completely  charred,  or 
converted  into  coke,  of  an  ash-^grey  coloiu",  and  po- 
rous, having  the  fracture,  and  in  other  respects  re- 
sembling; that  produced  by  distillation  in  close  vessels 
eit  the  gas  and  eoal-tm*  works.  In  Noillimnbcrland, 
one  working  exliibils  the  coal  thus  affected  at  a  spot 
^-whcre  it  is  18  feet  tliick  on  one  side,  aud  9  feet  tltick 

^^T*  Aa  tba  Wbin  Djrkp,  pTcvionsly  aescribed,  does  not  pnta  throufrh  tlio 

^^BcHouUMit  cvKl  Mom,  Mr.  Bnddlo,  limm  whom  tlie  pailiculunarc  dttHT(.'d, 

^Pb(n»id«r>  Ibal  ibisuud  other  races  clmw  U  cobu  im  cxropiionioclic^pimslly 

recvi*cid  opinion,  that  nUin  dykua  huvc  been  CnrBLDiL  by  the  bA«iilt  liti  n  KtAto 

of  riLkiao   liAi'it)^    iilway*  bevn   forced  iipwiunl  Lliruiiali  iJic  litturcs,  itt   Iha 

HMratifi<'atio»  Troin  below,  and  Ibul  Ihey  exLeiid  to  an  indotlujto  dujuLb.     It  U 

^^^lau  dirubl/u)  wbt:tli«c  thusi;  biunllic  fissures,  rrliiuli  occur  iu  yimuus  purU  of 

'  fbe  NcwMAtln  flOftI  field,  run  llirnugh  llio  stTftlA  in  iminloiTupie.rl  Ami  conli. 

nnomt  Uaea.     Tmru.  Nat.  UM-So/:.  Ntuica.\fk.  IftSO. — Mr.  Hutton  cdnMdors 

^^Blgh  TcDsd&Ii:  to  laai'lc,  na  ii  u-un^,  a.  cciilru  oS  tult&uk'  s^ciuiig  frutu  a  cralot 

^BRl  wtaiuh  ilif  bu«iiU  <?f  iho  RToat  dyltns  at  Durliam  and  Vorkslilrc  muy  baco 

AowMd,  w  they  «[i|witi  1.0  Bpring  from  lieuce  as  from  a  focus,  wliich  haA  con- 

Unucd  in  ecliviCj  «t  diiri-tcnt  period*  up  In  one  cTcn  bcjond  IUp  consolidalioa 

^b  lie  voMMk  Kiira.     Trcau.  Nat,  Hat.  Sor.  Nrmaatk,  il.  313. 
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on  the  other  side  of  the  dyke,  which  is  here  filled  ivith 
a  vein  of  haaalt  13  feet  thick.  At  Cockfield  Fell,  in 
Yorkshire,  where  the  coal  near  the  dyke  is  converted 
into  a  black  substance  like  concreted  soot,  *'  in  tl» 
stratum  above  the  cinder  a  great  deal  of  sulphur  is 
snmctiiues  found,  in  angular  forms,  of  a  brigjht  yellow 
colour,  and  very  beautiful."  It  may  be  farther  re- 
marked, that  the  sandstone  adjoining  this  substance 
is  found  changed  to  some  depth  to  a  brick-red  colour; 
and  even  limestone  is  often  rendered  highly  crystal- 
line, and  unfit  for  lime,  when  in  tlic  vicinity  of  this 
rock. 

**  Dykes,"  says  Mr.  Conybeare,  *'  are  an  endless 
source  of  difficulty  and  expense  to  the  coal-owner, 
throwing  the  seams  out  of  ihcii  levels,  and  tilling  the 
mines  with  water  and  fire-damp.  At  the  same  time 
they  are  not  without  their  use  j  when  veins  are  filled, 
as  is  oflen  the  case,  with  stiff  clay,  nmnerous  springs 
are  dammed  up,  aud  brought  to  the  surface ;  and  by 
meaus  of  those  dykes  wliich  throw  down  Uie  strata, 
valuable  beds  of  coal  arc  preserved  within  the  field,  M 
which  would  otherwise  have  cropped  out,  and  been 
lost  altogether,  Sei-eral  valuable  beds  of  coal  would 
not  now  liave  existed  in  the  country  north  of  the 
main  dyke  [above  described],  but  for  the  general  de- 
pression of  the  beds  occasioned  by  that  chasm.*'* 

We  shall  close  the  present  Chapter  by  an  eloquent 
passage  fi-om  the  Inaugural  Lectnre  published  by 
Professor  Bucldand,  in  which  that  learned  geologist 
adverts  in  a  strikiug  manner  to  the  beneficial  bearing 
in  the  economy  of  the  earli,  of  those  numerous  dis- 
locations so  generally  misnamed  faults,  of  wliicb  we 
have  been  Ireating.     After  adducing  some  of  those 

•  lalrod.  Geol.  part  i.  p,  3T7. 
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various  illusti-dliouB  in  proof  of  atlniiraWe  contiivance 
in  the  Btnictiire  of  Ihe  globe,  witli  which  investiga- 
tions into  its  fossil  and  mineral  contents  brin^  us 
acquainted,  the  Reverend  expositor  proceeds:  "Thus 
Geology  contributes  proofs  to  Natural  Tlieology  strictly 
in  hai-mony  with  those  derived  from  other  branches 
of  NatimU  History  ;  and  if  it  be  allowed,  on  the  one 
hand,  that  these  proofs  are,  in  tliis  science,  less  nume- 
rous and  obvious,  it  may  Ite  contended,  on  the  other, 
that  they  are  calculated  tu  lead  us  a  step  farther  in 
our  inferences.  The  evidences  afforded  by  the  sister 
sciences  cxliibit,  indeed,  the  nitwt  mhuinible  proofs  of 
dcsi^  and  intelligence  originally  exerted  at  the  Cre- 
ation :  but  many  who  admit  these  proofs  still  donbt 
the  continued  snperin tendance  of  that  intelligence, 
maintaining  that  the  system  of  the  universe  is  carried 
on  by  tlie  force  of  the  laws  originally  impressed  on 
matter,  without  the  necessity  of  fresh  int«fei"ence  or 
continued  supervision  on  the  part  of  the  Creator. 
Such  an  opinion  is  indeed  founded  only  on  a  verbal 
fallacy ;  for  *  laws  impressed  on  matter'  is  an  expres- 
Mon,  which  can  only  denote  the  continued  exertion 
of  the  will  of  the  Lawgiver,  the  Prime  Agent,  the 
First  Mover :  still,  however,  the  opinion  has  been 
entertained;  and  perhaps  it  nowhere  meets  with  a 
more  direct  and  palpable  refutation,  than  is  afforded 
by  the  subserviency  of  the  present  structure  of  the 
earth  to  final  causes;  for  that  structure  is  evidently 
the  result  of  many  and  violent  convulsions  subsequent 
to  its  original  formatiou.  When,  therefore,  we  per- 
ceive that  the  secondai'y  causes  producing  these  con- 
mlsions  have  operated  at  successive  perio<U,  not 
blindly  and  at  random,  but  with  a  du-ection  to  bene- 
ficial ends,  we  see  at  once  the  proofs  of  an  overruling 
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lutelligcncc  coutiuuiiig  to  Hup<;nnteuU,  direcl,  modify,, 
and  contTon]  the  openitiou  of  lliu  agculH  wliich  He 
originally  ordaiut.'d. 

"  Examples  of  tliis  Jtiiid  ai-c  perhaps  nowhere  moru 
Btrikiiigly  aiTui'ded  than  in  the  instance  of  Uiose  frac- 
tnros  or  disturbances  called /((«/(s,  which  occur  iu  tlie 
altenmling  beds  ul'  coal,  slaty  clay,  and  sandstone, 
which  are  tiKtially  aitsociated  under  the  nanie  of  coal 
measnrea.  The  occurrence  of  snclt  faults,  and  the 
inclined  position  in  which  the  strata  composing  the 
coal  measm-es  ai-e  usually  laid  out,  are  facts  of  the 
liighest  importance  as  connected  with  the  acce»uhility 
of  their  mineral  contents.  From  their  inclined  posi- 
tion, tiie  tliiu  strata  of  coal  are  worked  witli  greater 
facility  tJiou  if  tliey  had  been  horizontal  j  hut  att  tliis 
incUnatiou  has  a  tendency  to  plunge  theii  lower  ex- 
tremities  to  a  depth  tliat  would  be  inacceflsible,  a 
series  of  faulbs,  or  traps,  is  interposed,  by  whicli  the 
component  portions  of^  the  saiuc  Ibrmation  are  ar- 
ranged in  a  series  of  successive  tables,  or  stages^ 
rising  one  behind  the  other,  and  elevated  continuaUy 
upwards  towards  the  surface  from  their  lowest  points 
of  depression.  A  similar  elfect  is  ofteu  produced  by 
undulations  of  the  strata,  which  give  the  united  ad- 
vantage  of  inclined  position,  and  of  keeping  them 
near  the  surface.  Tlie  basin-shaped  structui'e,  which 
so  frequently  occurs  in  coal  fields,  has  a  similar  ten- 
dency to  produce  the  same  beneficial  effect. 

"  But  a  still  more  important  benefit  results  from 
the  occurrence  of  fanlts  or  fractures,  without  which 
the  contents  of  no  deep  coal  mine  would  be  accessible. 
Had  llie  strata  of  shale  and  gritstone  that  alternate 
witli  the  beds  of  coal  beeu  continuously  miited  with- 
out fractuie,  the  quantity  of  water  that  woidd  have 
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pcn€tratetl  from  tlic  »urrouii(1iug  counliy  into  any 
considerable  excnvations  Uiat  might  liave  been  made 
iu  the  poruus  grit  hah,  woiiltl  liave  been  insuperable 
by  the  powers  of  the  most  improved  madiinery : 
ivhcFcas,  by  the  simple  anungement  of  a  system  of 
faults^  the  water  is  admitted  only  in  8uch  quantities 
an  are  witldii  coiitroul.  'ITius  the  tomponent  strata 
of  a  coal  field  ai'c  divided  into  numberless  insulated 
-masses  or  sheets  of  rock,  of  irregular  form  and  area, 
not  one  of  wbidi  is  continuous  iu  tlie  same  plane  over 
any  very  large  district,  but  each  is  sepaiated  fix>m  il« 
next  adjacent  mass,  or  sheet,  by  a  dam  of  clay  impe- 
netrable to  water,  and  filling  tlie  narrow  canity  pro- 
duced by  the  fracture  wliich  caused  the  fault. 

If  we  suppose  a  thick  sheet  of  ice  to  be  broken 
into  fragments  of  irregular  area,  and  tliese  fragments 
again  united  after  rccei^ng  a  slight  degice  of  irre- 
gulai'  inclination  to  the  plane  of  tlie  oiigiual  sheet, 
iJie  united  fragments  of  ice  will  represent  tlie  appear- 
ance of  the  component  portions  of  the  broken  maases, 
or  sheet*,  of  coal  measures  we  are  describing,  whilst 
those  intervening  portions  of  more  recent  ico  by  whicli 
Ihey  are  held  together,  represent  tlie  clay  and  rub- 
bisli  that  111]  iJie  faults,  and  fuim  Uxe  pai'tilioii  wull.t 
that  insulate  these  adjacent  portions  of  strata,  which 
were  originally  formed  like  tlic  sheet  of  ice  iu  one 
continuous  phiuc.  'Jhua  each  sheet  or  iuclined  table 
of  coal  measures  is  inclosed  by  a  system  of  more  or 
Jess  vertical  walls  of  broken  clay,  derivative  from  its 
argillaceous  shale  beds  at  tlie  moment  in  wliich  the 
fractiu-e  and  dislocation  took  place  ;  and  hence  have 
esulted  Uiose  joints  and  sepuralions,  wliich,  though 
Ihey  occasionally  iuleiTupt  at  inconvenient  positions, 
;d  cut  off  suddenly  the  progress  of  the  collier,  and 
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ofleu  sliatt^r  those  portlous  of  the  strata  that  are  in 
unmeHiale  contact  with  them,  yet  arc  in  the  main  his 
greatest  safeguard,  and  iiidecd  essential  lo  Ids  opera- 
tions.     'Vhe  saine  faults  aJso,  whilsil  ihej  prevent  the     ■ 
water  from  llowing  iii  excessive  qiumlities  in  situa-^ 
tions  wliere  it  would  be  detrimental,  are  at  the  same    ' 
time  of  tlie  greatest  serWcc  in  converting  it  to  pur- 
poHes  of  utility,  Iiy  crealinf;  on  the  surface  a  series  uf 
springs  along  the  line  of  fault,  wluch  often  give  notice 
of  the  fractiu'e  that  has  taken  place  beneath.     It  may 
be  added  also,  that  llie  faults  of  a  coal  field,  by  inter- 
nipting  tlie  continuity  of  tlie  resj>ective  beds  of  coal, 
and  caiLsing  their  truncated  edges  to  abut  against 
those  of  uniuflammahlo  strata  of  shale  or  grit,  afford 
a  pre8orvati\e  which  prevents  the  ravages  of  acci- 
dental fire  from  exteudiug  beyond  tlie  area  of  that 
sheet  in  which  it  may  take  its  begitmiiig,  but  wliich,  ■ 
without  the  intervention  of  some  such  a  provision, 
imght  lead  to  the  destniction  of  entire  coal  fiehls.       j 
"  It  IS  impossible,"   concludes  Dr.  Buckland,  "  to^ 
contemplate  a  disposition  of  things  so  well  accommo- 
dated, and  indeed  so  eysential  to  the  ituious  nses 
which  the  materials  of  the  earth  are  calculaled  to 
afford  to  the  industiy  of  its  inhabitants,  and  even  t' 
the  supply  of  some  of  their  first  wants,  and  entirely 
to  attribute  such  a  system  to  the  blind  operation  of 
fortuitous  causes.     Although  it  be  indeed  dangerous 
hastily  to  introduce  final  causes,  yet  since  it  is  evi-    , 
dent  that  in  many  branches  of  physical  knowledge,! 
more  especially  those  which  relate  to  all  oi-ganized 
matter,  the  final  causes  of  the  siibjects  with  which 
tliey  are  conversant  form  perhaps  tliat  part  of  tliem 
which  lies  most  ob\-iously  open  to  our  cognizance,  it 
would  surely  be  as  unphilosophical  to  scruple  at 
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admission  of  these  causes  when  the  general  tenor  and 
evidence  of  the  phenomena  naturally  suggrat  them, 
as  it  would  be  to  introduce  them  gratuitously  unsup- 
ported  by  such  evidence.  We  may  surely,  Uierefore, 
feel  ourselves 'authorised  to  view,  in  the  geological 
arrangement  above  described,  a  system  of  wise  and 
benevolent  contrivances  prospectively  subsidiary  to 
the  wants  and  comforts  of  the  future  inhabitants  of 
the  globe,  and  extending  itself  onwards,  fi*om  its  first 
formation  through  all  the  subsequent  revolutions  and 
convulsions  that  have  affected  the  surface  of  our 
planet" 
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BORING  AND  SINKING. 

Relative  Vietvs  of  the  Miner  and  the  Geoloffist  h 
searchittif  for  Coal — £xlent  and  Imalities  of  car- 
boHiferous  strata  nwstly  ojtcertahied — Superjicial 
imUcatioHs  of  Coal — Examination  by  horivy — 
Description  of  boring  apparatus — Interest ing  nature 
of  l/te  seajch  after  mineral  treasures- — Sizes  of  pits 
— Windlass  used  in  commencement  of  sinMiU/ — 
WaUiny  inside  the  shaj} — Tubbing — Bhstiny  with 
ffunpoivdcr — Dtscrrpfwn  of  the  horse  t/in — Ex- 
pensireness  of  sinking  deep  pits — Pemberton*s  sJiaft 
ai  Monhvcarmoutk — Adits  or  drifts. 

XiAVING  (Usposed  of  the  Natural  History  and 
geological  relations  of  coal,  we  now  come  to  treat  of 
its  obtainiacut  by  means  of  Iiiiniaii  industiy.  How- 
ever attractive  coal  might  have  been  or  may  be  coo- 
tililered,  as  a  mere  fosjsil,  to  scientific  euqiiirei's  into 
the  Ufiture  and  formatioD  of  the  earth,  it  is  mainly  to 
cousideralions  connected  with  its  importance  as  Uie 
most  valuable  species  of  fuel,  that  we  owe  our  so 
large  and  genci-ally  acciu'atc  acquaintance  witli  its 
properties  and  situation.  For,  let  tlie  zeal  of  the 
geologist  be  what  it  may  in  pushing  scientific  iuvcs- 
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tigattoiiH  over  Tariomi  coimtiies  to  a  great  extent,  or 
In  wKitever  dcptlis  in  the  eartli  on  a  given  spot,  tJie 
practical  self-interest  of  tlie  collier  will  rarely  f:ul  to 
surpass  it  in  exploring  miy  locality  where  coal  is 
likely  to  be  found.  These  parties,  indeed,  are  not 
conunouly  found  pniceodiiig  m  concert,  at  least,  llie 
latter  has  only  been  induced  of  late  years  to  defer 
to  the  former  in  reference  to  strictly  untrie<l  ground ; 
and  perhaps  the  advantages  wliich  would  ariHc  from 
the  working  of  tliick  seams  of  good  («al,  sufficiently 
account  for  the  many  unsuccessful  attempts  to  dis- 
ver  them.  "  Tlic  opinions  of  working  colliers  on 
this  point,"  obser^-es  Mr.  PliiUips,*  "  have  too  often 
been  preferred  to  tlie  legitimate  deductions  of  sciencej 
and  even  yet  persons  vnW  perbaps  he  found  ivilUng 
to  credit  Uie  delusive  tale  of  finding  good  cool  by 
ffo'tng  deeper." 

Konnerly,  the  absurd  and  arbitrary  notion  tbat  coal 
might  be  Ibuud  any  where  in  this  Island  by  only 
sinking  deep  enough,  prevailed  to  a  considerable 
extent.  Men  of  tlie  present  generation  residing  in 
or  about  London,  may  have  heaid  their  gi-andraothers 
gravely  iisserl  tliat  coal  might  be  i-aised  from  under 
Blackheath,  and  otlier  equally  unHkely  places,  were 
it  not  that  Government  did  not  allow  the  search  lest 
the  discovery  might  interfere  with  that  "  nursery  for 
seamen,"  the  coast  coal  ti-ade !  It  is  allowed  by 
experienced  geologists,  that  workable  coal  may  here- 
after be  discovered  in  some  new  situations  or  at  great 
depths ;  as,  for  instance,  covered  by  magnesian  lime- 
stone or  reel  sandstone,  or  beneath  the  lias,  as  the 
coal  measiures  of  Durham  and  Western  Yorkshire, 
appear  in  some  instances  to  run  under  these  sob- 
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bones  in  nnimala  :  if  the  flesh  is  reniorcd,  tlif  whole 
ntnictiire  of  t)ie  bones,  tlieir  situation  and  connection, 
are  at  once  discovered  j  in  tbe  same  manner,  were  the 
alluvial  covering  removed,  tlie  wliole  strata  would  be 
distinctly  Mien,  and  the  eflect  of  every  dislocation 
immcdintelv  a^cerlmned.  But,  liowever  the  total  re- 
moval  of  tlic  tUluvial  cover  njight,  hi  one  ^iew,  ap- 
pear to  be  of  great  advantage,  as  affording  facilitv  m 
aflcertainiiij^  the  mineral  conteute  of  any  district,  yet 
this  con\enience  would  be  greatly  outweighed  by  the 
di»a<lvjmtage«,  not  only  in  the  loss  of  soil  at  present 
available  for  piirposea  of  cultivation,  but  likewise  m 
consequence  of  the  strata  being  denuded,  the  coal- 
mines would  be  deluged  diu-ing  every  rainy  seastm ; 
whereas  the  alluvial  cover  affords  protection,  by  caus- 
ing the  water  to  flow  along  tlie  surface  till  it  joins  the 
rivers,  wliich  are  the  great  natural  drains  for  the 
moisture  on  the  surface  of  the  earth. 

Tlie  iisnal,  and  most  certain,  method  of  ascertain- 
ing the  mineral  contents  of  any  given  spot,  whatever 
be  the  superficial  indications,  or  proxuuate  tirctnn- 
stances  of  it,  is  by  Boring.  Tliis  process  determines 
at  once  and  satisfactorily,  and  at  comparatively  little 
cost,  the  order  of  the  different  substances,  from  the 
surface  to  any  given  depth  ;  also  the  exact  thichness 
of  each  stratum  nt  the  place  of  section,  and  conse- 
quently affords  the  best  data  not  only  as  to  tlie  actual 
existence  of  coal,  but  with  reference  to  how  far  it  may 
bo  of  a  kind,  or  lie  in  seams  sufficiently  thick,  or  at 
such  depth,  as  may  justify  the  sinking  of  a  nhuh,  the 
erection  of  enginery,  and  the  general  working  of  the 
bed  or  beds.  Tlie  following  skcteh  is  a  representa- 
tion of  the  apparatus  for  boring,  as  commonly  con- 
structed. 


A  spot  boiniy  fixed  upon,  the  (\t»i  object  of  the 

"workmeu  h  to  obtain  a  stout  springing-  pole  a,  wliich 

is  twelve  or  fourteen  yards  in  leiigtJi,  and  geucndly, 

where  practicable,  made  of  a  tree  frcali   felled  and 

bough-lopped  for  the  purpose.     It  is  securely  fastened 

down  at  the  tliick  end,  a.  short  distance  from  which 

it  reals  upou  the  prop  or  bearer  b.     Near  tlie  small 

end,  a  woo<len  stave  is  passed  through,  afliirding 

H  onivenieut  hand-hold  for  two  men,  when  standing  on 

the  stage  c.     Over  tliis  stage,  and  also  exactly  over 

the  spot  where  the  boring  is  to  take  place,  a  triangle 

Hd,  is  erected,  consiiiiting  of  three  poles  fastened  at  tlic 

Vnpex,  and  sustaining  a  puUy-block  and  rope — the 

latter  attached  to  the  windlass  e.     The  use  of  this 

tackle  will  presently  appear.     A  flooring  of  planks, 

^KF  Of  is  then  laid  do^vn,  having  a  hole  in  the  centre 

through  which  the  rods  are  to  work.     Tliese  rods 

H  K ,  are  of  iron,  four  feet  long,  an  inch  in  diameter, 

I'ttnd  tapped  ^vilh  grwd  aci'ews  at  their  ends,  wliich  are 

de  somewhat  swelUng  out  to  give  streugth.    The 

lowermost   rod,   or   tiiat   which    in   boring  actually 

operates  upon  the  rock  or  other  stratum,  is  a  sort  of 

chisel,  K  ;  the  xippermost  terminates  in  a  stout  ring, 

tlirnngh  wliicb  passes  the  eri)SK-]>iece  L,  and  which, 

in  working,  is  taken  hold  of  by  two  men:  it  is  also 

ti 
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siisjiciulfd  to  tlie  spriiigiiipr-polc  hv  a  cliiiin.  One  of 
the  rods  is  formed  at  tlic  cud  willi  a  sliell  like  a 
common  auf^cr,  and  is  iwcd  for  tho  i)m-j>ose  of  biiiig- 
ing  up  at  iulenals  portiuus  of  Ihc  detritus  produced 
hy  the  action  of  tlie  cliisel.  The  mode  of  operation 
is  as  folloivs : — one,  or  more  rods  hc'mg  i>iislied  into 
the  gproiind,  tlu'ougli  tlie  lude  in  (he  plank!*,  the  two 
men  on  llie  stage,  taking  liold  of  the  cross-stare  at 
the  end  of  tlio  apriiigiiig-pole,  work  il  sk-adilv  up 
and  down;  while  tlie  two  men  below,  by  means  of 
the  cross-piece,  simultaneously  heave  and  depress 
the  suspended  rods,  walking  at  the  i^amc  time  slowly 
round  the  hole^ — ^by  these  combined  operations  of 
chopping  and  scooping,  making  way  througli  what- 
ever substiuiee  maybe  in  contact  wiUi  the  steel  clusel 
of  tlie  lowest  rod.  Wlicn  tlie  boring  becomes  some- 
what obstructed  by  the  acciuuulatiou  of  wreck,  as  tJie 
workmen  call  tlie  mine  stuH"  produced  by  tho  working 
of  tlie  chisel,  or  when  thev  wijdi  to  ascertain  what 
sti-atimi  they  are  passing  through,  the  rt)ds  are  drawn 
out  by  means  of  the  tackle  above  described,  the  ctiiscl 
is  unscrewed  off,  and  replaced  by  the  shell,  which  is 
then  Iciwered  to  exlnict  the  loose  matter  for  cleai-age 
and  exaniiuation.  m  is  the  spanner  used  in  screwiug 
and  unscrewing  the  rods;  and  n  an  iron  fork,  the 
prongs  of  wliich  ai"e  placed  across  the  rods  below  the 
swell,  and  in  contact  with  tlie  floor,  to  prevent  the 
lower  series  from  slipping  down,  while  the  upper  one 
is  being  screwed  off  or  ou. 

The  chisel  soonest  becomes  clogged,  and  tlie  tii*e- 
some  operation  of  withdi'awing  the  rods,  is  re<|uii"ed 
to  be  repeated  most  frequently,  when  the  stratum  is 
somewliat  soft  and  diy;  on  the  oilier  hand,  the  boring 
goes  on  most  pleasantly  for  the  workmen,  when  a 
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filvong  spring  of  water  is  tapped,  as  lliis  gciiorall^- 
Orel-flowing,  bring!*  np  with  it  to  tlie  orific*,  every 
pjuliele  of  tlie  wreck  as  it  is  produced.  TIic  diameter 
of  tJiesc  borings  is  commonly  from  2^  to  5  inches — 
jarcly  so  much  as  the  latter. 

By  lliis  method,  the  stmlificatiou  below  any  given 
plot  of  ground,  is  examined  at  a  trifling  espenae, 

I  and  fl'itli  considerable  preci»ii)n,  Willituns,  in  his 
quaint  style,  lia«  pourtrayed  the  pleasure  attending 
these  investigations — when  successful ; — "  Of  all 
branches  of  biLsiness,"  saya  he,  "  of  all  the  exi>eri- 
mouts  that  a  man  of  sensibility  can  l)e  employed  in, 
or  attend  to,  there  is  perliaps  none  so  amusing,  so 
engaging,  and  delightful,  as  a  successfnl  trial  upon 
the  vestigia  or  appearances  of  a  seam  of  coal  or  other 
mineral  lUscoveries.  ^Vlien  yon  are  attending  the 
people  wlio  lire  digging  down  or  fonvai'd  upon  the 

■  vestige  of  the  coal,  and  the  indications  ai-c  increasing 
and  still  growing  better  under  yonr  eye,  the  spirit  of 
curiosity  and  attention    is   awakened,    and   all   the 

I  powers  of  expectation  are  elevated  in  pleasing  hopes 
of  success ;  and  when  your  wishes  are  at  length 
actually  crowned  with  success,  when  yon  have  dis- 
covered a  good  coal  of  sulEcient  thickness,  and  that 

■  bH  circimistancea  aiie  favotunblc,  the  heart  then 
tiiumpbs  in  the  accomplishment  of  its  wishes  with 
solid  and  satisfactory  joy.  Tliere  is  more  rational 
delight,  more  substantial  pleasure  aud  happiness,  to 

I  be  enjoyed  in  such  scenes  a.s  this,  than  in  all  the 
celebniletl  amusements  wliicli  luxury  invents  and  pur- 
sues." He  should  have  added  that  the  mortiiications 
attendant  on  disappointment  are  often  proportionably 
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cuuililioii  of  coal,  by  means  of  boring  or  otherwise, 
tlie  next  bu»iue8»  is  the  sinking  of  ihc  shaft.  Tliis 
work,  ii9  well  as  llie  inecediiigf  is  not  imdevtaken  by 
the  regular  colliers,  but  by  a  separate  class  of  men 
called  sinkers.  In  the  uuithcm  collieries  the  pits 
arc  invariably  circular,  and  varying  in  Ihcii-  diameters 
from  six  to  twelve  feet.  It  is  common  to  di^■ide  the 
very  deep  shafts  by  a  brjittice  or  hoarded  partition 
from  top  to  bottom,  the  use  of  which  ihtU  afterwards 
appear — in  these  cases,  the  diameter  is  usually  from 
8  to  10  feet:  somctunes  the  shaft  is  divided  hito 
lliree  pail8,  and  then  it  ie  generally  hvm  10  to  12 
feet  across ;  from  G  to  8  feet  is  a  regular  size  where 
no  brattice  is  intended.  In  Yorksliii-e,  Slaffordslrirej 
and  other  places,  where  tlie  distmices  between  the 
sm*face  to  tlie  coal  are  inconsiderable  as  compared 
with  those  about  Newcastle,  it  is  common  to  sink,  of 
the  smaller  size,  separate  shafts  foi*  piunping,  ven- 
tilating, and  dmwing  the  coals  :  occasionally,  too, 
the  pits  for  the  latter  purpose  are  oval  in  their  form. 

Tbe  situation,  form,  and  size  of  the  pit  being  de- 
termined, operations  are  commenced  by  digging  out 
the  soil  to  a  proper  extent,  and  then  erecting  a 
wiudlasH,  called  in  some  places  slorrses,  or  turn-^stah-es. 
Tliis  very  ancient  mining  apparatus  is  generally 
known :  it  cojiwats  of  two  upright  cheeks  resting  on 
cross  pieces,  ami  cut  at  the  upper  end  of  each,  for 
the  reception  of  the  iron  axes  of  a  roller,  liaving  a 
stout  wincli  handle,  exactly  similar  to  that  seen  over 
most  draw-wells :  upon  this  roller  the  rope  is  wound. 
At  the  end  of  the  rope  is  tbe  large  iron  hook  made 
with  a  catch,  to  prevent  it  from  tdippiug  off  tlie  bow 
of  the  cone  or  tub  used  in  di-aT\ing  up  the  materials. 
'ITie   tul>s,   wliich   were   fonnerly  used,  ha^'c   now 
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uohUv  given   way  to  large    wrought  iron  buckets 

I  placed  upon  soles  shod  witli  iron  in  tlie  maimer  of  a 
pledge,  tliat  tliey  may  be  dragged  along  with  tlie 
preatcr  case  by  means  of  a  hooked  rod  and  cross- 
]dece,  or  hancUe.  Tlie  ordinary  tools  of  the  sinker 
are,  mattocks,  gavelock,  a  sledge  hammer  twenty 
pounds  weight,  and  several  short  stont  weilgesj  also 
a  smaller  hammer,  long  chisels,  and  an  iron  skewer 
ibr  sotting  shots. 

After  Uie  sinking  has  proceeded  some  yards,  more 
>or  less  according  to  the  nature  of  the  strata  excava- 
[led,  it  is  neceasarj'  to  commence  operations  for  Keen- 
ring  the  whole  interior  of  the  shaft — except  in  very 
solid  parls^ — by  means  of  a  lining  of  hritk.     Tliis 
cylindrical  wall,  or  ymgiuy,  is  raised  upon  a  clrculai- 
[frame-work  of  wood  called  a  crib,  and  which  is  itself 
I  made  to  rest,  where  practicable,  upon  a  rocky  or  other 
solid  ledge  j  or,  where  the  matter  passed  through  is 
^  loose,  tliose  timbers  wliich  support  the  brick-^ork are 
f  tbeniKelves  upheld  by  keys  driven  into  tlie  sides  of 
the  pit,  or  even  sitspendcd  by  chains  from  the  top. 
kHic  sinking  is  then  resumed,  and,  in  ilne  course, 
H$uotber  circuit  of  cribbing  is;  laitl,  and  a  section  of 
^vailing  carried  up,  till  it  joins  the  lower  part  of  the 
preceding  fabric     These  operations  and  precautions 
K^e   repeated   at   intervals,  more  oi'  less  frequently 
RBCcortling  to  the  nature  of  the  stnita ;  the  rocky  por- 
Hftions  do  not  always  require  such  Mipport.     In  order 
Hto  secnre  tliat  ihc  shaft  be  regulai'  iu  circumference, 
and  accurate  in  poqiendicular  descent,  a  phuuWinc 
^is  occasionally  suspended  from  the  top  to  the  bottom, 
y>Biid  the  distance  of  the  sides  fmm  the  centre — gene- 
rally about  five  feet — racnsuved  by  means  of  a  stick 
fcepl  for  tlie  piuimw.     AH  this  is  eaeily  done  when 
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(he  pit  is  circtilur,  wliteli  in  niust  common,  or  Hquair, 
ivliicli  rarely  rtccurK;  but  when  [ival,  as  is  sometimeif 
the  case,  the  mtai^uri-inent,  hiuiiig  to  be  made  fi'oui 
tiiree  centres,  is  more  difHciiH ;  and  accordingly  the 
eu])kcr»  piide  tlicmselves,  ivlion  tliey  can  work  with 
pcri'cct  accuracy  under  the  latter  circumstances. 

Wlieu  the  substances  passed  through  prove  diy, 
tlie  work  proceeds  without  diflicuUy;  but  when  water 
occurs,  as  is  generally  the  case,  and  spouting,  as  it 
sometimes  does,  from  several  ptiiuta  of  the  eircion- 
ference  oi'  the  excavation,  il  is  no  easy  matter  to 
manage  either  the  above-mentioned  erection,  or  the 
sinking,  satislactonly.  Means,  however,  are  taken, 
generally  by  oblique  gutters  cut  behind  the  wall,  or 
by  the  fixing  oi"  boards  to  conduct  the  ati'eanis  to  (he 
floor,  when  it  is  either  laded  out  into  the  bucket  with 
the  stuff  dug  up,  or,  il'  very  abundant,  sent  out  in  an 
cightecn-galloTi  tub,  lowered  alternalely  with  the 
bucket.  In  .some  in^laiiccs,  the  interior  of  the  shaft, 
when  the  water  cannot  be  stopped  or  diverted  suffi- 
ciently by  the  brick  lining,  is  faither  cased  with 
boards  nailed  from  one  crib  to  another.  These  sur- 
rouutUng  spoula  in  the  StalTordsliire  pits  we  called 
(farkind  circhs :  in  some  shafts  there  are  not  fewer 
than  six  or  eight  of  these  garland  ciicles,  by  means 
of  which  the  side  water  is  collected  and  canied  by 
an  inclined  diift  or  bore  (o  the  en^ue-pit. 

In  the  pits  ahimt  Newcastle,  and  elsewhere,  wlien 
great  diu-abilily  and  finnness  are  iiinied  at,  as  well 
as  an  effcclnal  means  of  keejiiug  out  the  water,  re- 
cpiired  at  whatever  expense,  this  casing  of  the  intc- 
nur  Milli  wood  is  very  substantially  ellecled.  It  is 
called  tubbing.  'Ilie  earliest  application  of  the  sys- 
tem of  lining  shafts  with  wood,  from  which  Iheappel- 
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laliou  of  lubbiii}^  Reetn8  to  Imvc  been  derived,  was 
tlie  spiking  of  2^  or  3-infIi  planks  (properly  dressed 
to  llic  sweep  of  tlic  pit)  to  (Tibs  or  suppoi-tf  of  fi  or 
8  iuclioft  square,  jilaced  at  intervals  of  2  or  5  feet. 
With  tliis  dcsciiption  of  tubbing  was  effectetl  tlie  Tvin- 
uiug  of  Hebburii,  Jairow,  South  Shields,  and  other 
coUiericH  iu  the  neiglibourbood  of  Newcastle,  abont 
aiid  since  the  year  1790  ;  in  which  collieries  some  of 
lliese  lulls  are  sustaining  water  under  a  ]>ressure  of 
40  fathoms,  or  100  lbs.  per  square  inch. 

About  the  year  1705,  the  late  Mr.  Barnes  at  the 
King  Pit,  Walker  Colliery,  on  the  Tync,  introduced 
cast-iion  tubbing,  consisting  of  entire  circular  rims 
Uie  size  of  the  sliaft  ;  tlu^se  were  found  exceedingly 
couvenieut  iu  passuig  through  sand  and  olher  loose 
matter,  especially  near  the  siuface.  The  improve- 
nient,  however,  wjiich  has  given  to  this  kind  uf  seeu- 
ritv  its  full  convenience  and  efficiency,  was  tlie  plan 
of  casting  the  metal  cylinder  in  segments  adopted  by 
Mr.  Buddie,  iu  the  winning  of  Percy  Miiin  Colliery 
in  1796.  In  the  cast  iron  work  of  thisiulelligeut  in- 
diWdual,  to  whose  neientifjc  and  prolessional  exertions 
the  mining  district  abont  Newcastle  is  indebted  Torso 
many  of  it«  greatest  improvements,  '  the  flanches 
were  bolted  together  and  pi-ojccted  inside  towards  the 
centi-c  of  the  pit.  This  inconvenience  was  removed, 
and  Ciist  iron  tabbing  cai*ried  appaieutly  to  its  limit 
of  useful  application,  when  a  plan  was  adopted  for 
putting  tlic  segments  together  williout  screw  bolts  at 

■  II  mKy  u-.)(  t<i.>  iiiiiutLTi-titing  hvrv  (o  mciiliou  tlint  Mr.  Iliidrllti  tiaH  piv- 
••nwd  lorhe  Nstiiinl  HUtiiry  Scclely  of  Newcasllp.iip.m.'E'jin',  l!i4i  vnritniii 
|]|aiu,  M-rtimni,  ami  nrillcn  doirucni^nls  acrumuliilcd  hy  him  llir«i>jili  u  long 
[toriod  of  itirircMioiial  cxinrdenop,  b4  one  of  the  mo^t  JnCclligiM)!.  nni)  rcipttc- 
Utlilo  cwaI  vicKTf^  in  ihat  dUlriit:  br  ha^  uImi  siigg<i»ud  to  Ibe  Sodoty  Cis 
propriclv  of  making  a  mlkclinn  of  itiinitig  rtco/J.-jftcaTtliDg  I'Jti  I'lunwliioh 
hf  laid  4n*rn. 
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all,  in  the  winniwg  of  Howdfu  Pit  in  1805,  since 
which  time  this  metliod  hiis  been  universEJly  adopted. 
Mr.  Buddlo  meutious  one  instance  in  liis  experience, 
ivliere,  in  tniiking  a  shaft  he  had  ocxiudou  lo  insert 
forty  fathoms  of  iron  tubbing  j  at  that  depth  the  strata 
became  impervious  to  water. 

In  order  to  break  up  nuch  rocky  masses,  as  cannot 
be  separated  by  the  gaveloch,  recourse  is  had  to 
bhtsting,  a  somewhat  dai^erous  but  liighly  effective 
agency.     In  "  setting  a  shot,"  as  tJio  miners  term  it, 
the  first  operation  is  tiie  lucQdng  of  a  hole  in  the  solid 
substance  of  the  »tone  ;  this  is  done  by  a  succession 
of  strokes  upon  tlie  head  of  a  long  stout  cliisel  held 
in  the  hand  of  the  workmen,  and  turned  about,  as  in 
the  method  of  boring  before  described,     Tlie  hole  is 
of  a  tiiaugulai'  shape,  about  two  inches  in  diameter, 
and  thirty  inches  deep— more  or  less,  according  lo 
the  tliickness  of  the  substance  in  which  it  is  made. 
The  direction  of  the  bore,  and  position  of  the  angles 
in  relation  to  the  matter  to  be  delaclied,  are  of  im- 
portance, and  can   be  so   adapted   Ity    experienced 
sinkers  as  to  enable  them  to  (bnn  in  general,  a  very 
accurate  estimate  of  the  effect  of  the  explosion.     If 
tlie  hole  be  too  shallow,  the  shot  will  merely  rive 
away  a  superficial  portion  of  the  rock ;  if,  on  the 
other  luind,  it  bo  suuli  ueai-ly  through  the  mass,  it 
will  bmt*t  downwiird,  iuid  spend  itself  among  the 
interstices  of  tlie  stia.tiun.     After  the  hole  is  bored, 
it  is  charged  with  giinpow  der,  to  the  depth  of  several 
inches  :  a  long  *'  pricker"  or  skewer  is  then  put  down 
ID  one  of  tlie  angles,  and  filled  about  with  mail,  or 
such  stuff  as  may  be  at  hand ;  this  is  rammed  with 
an  iron  rod,  care  beinff  taken  not  to  strike  a  spark 
from  the  adjacent  inalcrials — from  nhicli  occiuTcncc 
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dreadful  accidents  have  somelinies  liappened.  Wien 
tliis  part  of  Uie  operadou  is  finitilied,  the  pricker  is 
withdrami,  and  a  wheatcn  straw  filled  with  i)owder, 
and  to  the  top  of  whicli  a  slip  of  touch-paper,  or 
pajper  merely  greased,  is  stuck  with  a  bit  of  clay,  is 
inserted :  a  light  is  tbeu  applied,  and  the  mmer  is 
drawn  up  as  quickly  as  possible.  It  is  tlie  practice, 
sometimes,  instead  of  inserting  the  fuze,  to  corer  tliD 
hole  with  gunpowder,  scattering  at  Uie  same  time  a 
considerable  quantity  over  the  pit  bottom,  upon  which 
fire  is  tlirown  irom  above :  tliis  slovenly  and  wasteful 
plan  was  exclusively  in  use  half  a  centiuy  ago. 

Wlien  tlie  Kinking  has  proceeded  to  such  a  deptli 
that  the  labour  of  dramng  up  the  matter  by  means 
of  tlie  windlass  becomes  exceetliugly  great,  a  maeluue 
cidled  a  gin  is  genei'ally  &et  up,  the  stones  and  rub- 
bish already  brouglit  up  being  used  in  llie  formation 
of  what  is  Ciilled  the  gui-race,  or  circular  tiiick  in 
which  the  lioi-se  attached  to  llie  macliine  ti-avels. 
The  following  is  a  representiition  of  the  gin,  wliich 
rig.  21. 


was  the  most  perfect  contrivance  for  di-awing  coals 
and  water  out  of  the  mine  previouBly  In  the  intro- 
duction of  the  steam-engine  :  it  is  still  extensively 


186 


BOniNO    AND    SINKINO. 


\xscd  in  many  sniiUl  eoncerus,  wliere  (he  produce 
does  iKit  JHslify  tliu  erection  of  a  more  esi>enaive 
appardtiut. 

t  A,  the  bead-gear,  consisting  of  two  npriglit  posts 
in  which  wliecis  are  fixed,  and  over  which  those  por- 
tions of  the  rope  to  wliich  the  hnckets  iire  attached 
pass  into  the  pit.  n,  a  ilruui,  or  short  wooden  cylin- 
der, about  five  or  sis.  yards  in  diameter,  upon  wliich 
Uie  rope  winds :  tJiis  dnuu  has  a  vertical  shaft,  to  a 
cross-pioL-e  of  wtiich  at  c,  the  horse  is  attached ;  its 
lower  end  res-ts  in  a  socket  on  the  ground,  and  U 
supported  above  by  the  hiiusverse  beam  d,  raised  on 
slau(hirds  at  each  end.  Tlie  rope  being  wound  about 
tiie  gin,  the  liorse  is  tliivcn  iu  one  direction  until  one 
bucket  is  towered  to  the  bottom  and  the  other  luised 
to  the  smfaee — and  then,  by  reversing  Ins  course, 
Oie  latter  bucket,  having  been  emptied  at  tlie  bank, 
is  made  to  descend,  and  the  other  as  filled  below  is 
di-aivu  up. 

The  expense  attendant  upon  sinking  a  shaft  will 
depend,  of  course,  a  good  deal  upon  the  depth  and 
nature  of  the  strata  requiring  to  be  pcneti-ated.  Mr. 
BudtUc  states  thai  iu  North umberland,  he  has,  iu 
several  cases,  Imowu  a  single  pit,  previously  to  its 
being  worked,  cost  upwards  of  £70,000.  Tliis  sum 
included  the  iiiachineiy  requisite  for  sinking  the  pit, 
namely,  the  steam-engine  and  all  its  apparatus  ;  but 
:is  this  was  merely  to  get  at  the  coal,  it  may  be  con- 
nidered  as  a  wniuiug  charge,  rather  than  a  working 
charge.  Tlio  deepest  pit  with  which  the  gentleman 
aljoie  uanied  was  acquainted,  as  a  working  pit,  was 
180  fathoms  of  shaft  ;  the  shallowest  23  fathoms ;  but 
the  pitmen  souictiracs  descend  much  deeper  by  means 
of  inclined  planes  under  ground. 
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The  shaft  at  pivsenl  siukiiig  at  MuiikweaiinouUi 
C'oUierv,  ueai-  yimdcrland,  lias  attained  a  cousider- 
ably  greater  ileptli  Ibaii  iuiy  miue  iu  Great  Brilmn, 
(or  cstimatiii^  its  deptli  from  the  level  of  llie  «ea, 
than  any  mine  in  the  world.)  It  was  commenced  iu 
Alay,  1820.  Tlie  upper  |>ai-t  of  tlie  pit  is  sunk 
tltroiigli  the  lower  magnesiiui  luuetttone  strata,  wliicb 
overlap  the  souOueastem  district  of  Uie  Great  New- 
castle Coal-field,  aud  'v^liich,  including  a  slmtimi  of 
"  fi-eestone  saud"  at  tlie  bottom  of  the  limestone,  ex- 
tended at  Moiikwcanuoutb,  to  the  tbickiioss  of  330 
feet,  and  discharged  towards  the  bottom  of  the  strata 
the  prodigious  qnautity  of  3000  gallons  of  water  per 
minute, — for  the  i*aisiiig  of  which  iuto  an  ofl"-lnko 
diill,  a  donble-acliiig  steam-engine,  working  nitli  a 
l>ower  of  from  1 80  to  200  horses^  waa  foimd  neces- 
sary, 'llic  first  unequivocal  stratum  of  the  coal  for- 
mation, viz.,  a  bed  of  l-ojJ  li  iuches  thick,  wai*  tuA 
reached  till  A^igust,  1831,  (being  about  344  feet  be- 
low tiie  surface,)  after  whicli  the  tremendous  influx 
of  water  which  had  so  long  impeded  the  sinking 
o|>en»tjons  was  "  stopped  back"  by  the  metal  tubbing 
which  extended  from  the  above  bed  of  coal  to  within 
2G  yards  of  the  smface.  The  sinking  now  proceeded 
with  spint — still,  no  valuable  bed  of  coal  was  reached, 
altbnugli  the  shall  had  passed  considerably  above  000 
feel  iuto  tl»e  coal  measures,  :uid  much  deeper  than  had 
hitherto  been  found  requisite  for  reaching  some  of  the 
knomi  seamB.  It  became  evident  that  the  miners 
were  in  mtknon  n  gi-ound.  A  new  "  feeder"  of  water 
was  encountered  at  the  great  depdi  of  1000  feet,  it- 
(piiring  fresh  pumps  and  a  fresh  outlay  of  money. 
The  prospects  of  the  owners  became  unpromising  in 
the  eye8  of  most  men,  and  werc  denounced  as  hope- 
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less  bv  many  of  the  coal-vicwcrs  ;«     Uoal-viewing, 
Iioweier,  had  as  yet  been  limiUMl  to  snmc  300  or  220 
fallioms ;  and  the  xievra  of  the  Messrs.  Pembeilon 
(die  enterprising  oinn-rs  of  lliia  colliery)  were  not  to 
be  bounded  by  sucli  ordinary  depths;    thoy  consi- 
dered thai  ?he  tliickness  of  the  coal  fonuation  might 
bo  vastly  greater  where  protected  by  the  super-iuoum- 
bent  limestone,  tlian  where  exposed  to  those  denuda- 
tions which,  in  the  neighbourhood  of  the  "rise**  col- 
lieries, had  probably  swept  away  the  strain  throngli 
which  their  own  shaft  had  hitherto  been  sunk  j   that 
tliey  were,   therefore,  justified  in   anticipating  the 
larger  and  known  seams  at  greater  dejHhs  ;  and  that, 
in  case  these  lai'ger  seams  had  (as  was  iutiiuate<l) 
been  split  into  smaller  stiata,  the  same  causes  whicli 
in  otlier  places  bad  produced  their  subdivision,  might, 
at  Monkwearmouth,   have   effected    their  junction. 
Tiiey  continned,  llierefore,  their  sinking,  and  in   Oc- 
tober, 1634,  reached  a  seam  of  considerable  value 
and  thickness,  at  tlie  depth  of  1578  feet  below  the 
surface ;  and  presmning  that  this  newly  iTiscovered 
seam  was  identified  with  the  Bensham  seatn  of  the 
Tyne,  (or  Maudlin  scam  of  the  Wear,)  they  are  ra- 
pidly deepening  their  shaft,  in  anticipation  of  reach- 
ing the  Hxittoii  or  most  valuable  seam,  at  no  distant 
period,   but  which    (if  their  anticipations  are  well 
founded)  will  be  foimd  at  a  depth  approaching  300 
fathoms  from  the  surface  !  !     In  the  metm  time,  how- 
ever, workings  have  been  commenced  in  the  supposed 
Bensham  seam,  though  not  as  yet  carried  to  any 
great  extent:  and  when  only  a  few  days   before  this 
sheet  went  to  press  (April  1835)  the  wiiter  paid  a 
visit  to  the  pit,  he  found  the  sinking  still  going  on, 

•  IttirtiRin  A<lv<>tli8er. 
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ftlie  depth  reached  boiiig  alwut  203  fathoms.  The 
ouUay  of  capitiil  in  tliis  spirited  uiidertiikiiig  has  boon 
iinmeuae — it  is  said  not  less  thau  betiveen  £80,000 
and  £100,000. 

As  pertaiuiug  immediately  to  tlie  province  of  the 
siuker  may  be  meutioncd  the  driving  of  tliirla,  or  adita, 
for  the  emissiou  of  water  at  wlialare  called  ila-y-levelH. 
This  was  a  piiiuitive  method  of  draining  coal  in  situ- 

tations  which  rendered  the  adoption  of  such  an  expe- 
dient available  j  and  especially  before  the  introduction 
of  hyilixiulic  macliineiT,  or  tlie  steam  engine.  Tlie 
pai'ticiilar  mention  of  drijls  to  carry  off  the  water,  oc- 
cure,  in  connexion  nitli  the  sinking  of  pits  at  Ferry- 
hill,  in  a  lease  lo  the  Prior  of  Dtirliain  dated  in  1354. 
The  old  Preston  Grange  Colliery  near  EtUubiu-gh, 
abandoned  in  1746  on  account  of  being  inundated, 
dischai^ed  220  gallons  per  minute,  by  means  of  a 
drift,  into  tbe  Frith  of  Forth.     In  Sonth  Wales  tlio 

I  numerous  deej)  valleys  intersecting  the  coal  country, 
afford  many  favourable  opportunities  for  lliis  kind  of 
drainage  :  in  general  these  adits  are  used  as  canals 
for  bringing  out  the  coals,  Since  the  application  of 
steam  power  in  its  most  elKcient  forms,  some  gigantic 
B  undertakings  for  carrying  off  the  water  by  day  levels 
*  haA  e  been  completed :  the  Cornish  adit,  for  example, 

I  which  drains  about  fifty  mines,  exteniling  its  ramifi- 
cations about  20,000  fathoms,  or  nearly  thirty  miles, 
is  a  prodigious  work  of  this  kind  :  it  empties  itself  into 
the  sea  at  Falmouth  harbour.  Tlio  adit  of  tlie  Buko 
of  Bridgcwater's  collieries  at  Worsley  is  about  tliirty 
miles  long,  and  navigable  for  barges  used  in  tlic   ex- 

I  traction  and  transit  of  the  coals.  Tliere  are  several 
otiiers  of  great  extent,  and  tliat  have  been  the  subject 
of  enormous  expense  in  different  parts  of  thecotmlry, 
particularly  in  the  lead  miuing  districts. 


ino 


BnRt\0    A\n    SINKIN6. 


F*!W  operaliitiis  can  he  conceived  wioiv  unpleasant 
and  tlfi!if<eious  lo  tlie  workmen,  tlian  tlie  execntionof 
Uiesti  adits,  e.speciiiUy  wlieii,  as  is  .si>inctiincs  the  case, 
thvy  iirr  lnu'oly  wide  enough  to  ullow  |hc  sinker  to 
creep  along.  The  dangers  wliicli  are  created  by 
Wasting  tlie  solid  j-ock  with  f>;unpowdor  in  sncli  con- 
fined spaces,  will  be  easily  conceived  :  in  the  stillnesj» 
of  niglit  the  report  of  these  explosions  is  sometimes 
heard  to  a  distance  of  tliree  or  four  miles  j  and  tlie 
writer  of  tliis  rccollecis  on  one  occasion  lo  liave  heard 
the  wife  of  an  intrepid  niiiker  descriho  the  feelings 
with  wliich.  at  midnight,  slie  uacd  to  hear  when  in  bed, 
(he  rexerheration  uf  every  shot  fired  hy  lier  Intsband 
in  liis  danp^eroiis  subterranean  toil,  at  a  distance  of 
two  miles  at  least. 


I 
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CHAPTER  X. 


WOUKING  AUCHINERY. 

Di'awhig  anil  air  shnflft — Imporimice  ofYeniUathn — 
Drahiiii</  ike  Mine — -DmnHj/  of  strata — Earltf 
contrivances  for  raising  the  water — Bucket  jvheels — 
Steam-engine — Boufton  and  Watt — Pumping  appa- 
ratus— Subterranean  Steam-engines- — De&p  Pits 
divified  bg  Bralliviny — flead  Gear — Wfi/inseg — 
Steam-engine  anil  counterpoise— Ugtiruiilie  Muchi- 
nerg  for  raijiing  Coals — Corres,  Trams,  Buckets^ 
and  Waggons — Screen — Entrance  to  Pits  hg  Ca- 
nals and  Footraih. 


[-Assuming,  in   accordacce  \ntli    tlic  prccptling 

jCIiapter,  Dial  a  shaft  is  siuik  to  the  coal,  and  properly 

secured  against  the  inuption  of  loose  shatterv  san<l  or 

gravel, as  well  a»of  water,  Ijy  wood  or  iron  tubbing,  it  is 

proper  farther  to  state,  tliat  tliis  shaft  must  eitlier  be 

[divided  downi  llie  middle  by  a  partition  of  boai'ds,  so 

4to  fomi  upcast  and  downcast  tubes  for  vcntilalinn, 

in  some  cases,  to  serve  fur  engine-pumps,  as 

[^■ell  as  drawing  coals ;  or  else,  that  anolhtT  pit  must 

[bo  sunk,  to  bo  conuecte<l  with  (lie  former  by  means 

I  of  an  underground  flrift.  and  thus  afford  a  circulation 

(of  air.     In  very  deep  pits,  the  saving  of  expense 
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cdiiiinoiily  coiiipt'ls  the  fonuev  courM!  j  ill  otitcr  cases, 
the  lattor  iiiethiMl  ia  adopted.  In  Staflordsliire,  it  is 
iisiml  to  sink  "  a  pair  of  pits"  ;  the  estuhlisiiment  of 
worliM  for  :i  single  cullierj  being  called  "  a  plaut," 
or  phuitivtion, 

Tijat  most  important  particular  in  the  economy  of 
OUT  mines,  aud  npon  wliicli  the  health  and  lives  of 
the  colliers  so  much  depend — najnely,  Ventilation — 
lijis  been  the  tlieme  of  a  great  deal  of  diseussion — 
not  always  temperately  conducted.  1'he  philanthro- 
pist has  sometimes  nphraided  the  coal-viewer  witli 
mm'der,  for  neglecting  the  tiial  of  some  theory  of 
injecting  or  circulating  air ;  while  the  viewer,  in 
txira,  has  occaaionally  scouted,  with  perhaps  too  little 
ceremony,  schemes  which  appeared  ingenious  and 
plausible  enough  on  paper,  bnt  which  might  be  to 
liiin  obviomily  unavailable  in  practice.  It  will  at  once 
be  apparent,  llial  the  mere  existence  of  two  or  more 
pits  at  any  given  dlBUmce  from  cacli  other,  would  do 
little,  if  any  tiling,  toward  cooling  the  intciior  of  the 
mine,  and  changing  the  rcspirable  air  :  the  pits 
would  simply  stauilj  full  of  au^  as  in  two  vessels, 
xmder  similar  tircum stances,  water  would  stand  at 
one  level.  Air  must,  therefore,  be  either  artificially 
forced  down  one  of  the  vents,  or  it  must  be  made  to 
descend  by  altering  the  quality  of  the  subincumbent 
portiuu  :  botli  these  methods  have  been  resorted  to— 
the  latter  with  most  success.  As  the  natm-al  ten- 
dency of  the  atmosphere  to  restore  its  eqmlibriiun, 
causes  the  gcnend  volmne  to  travel  by  the  nearest 
direct  channel  toward  any  place  where  a  partial 
vacuum  is  foi-med  ;  and  as  the  object  of  the  miner  is 
to  counteract,  or  ratlier  to  take  adi  antage  of,  tlus 
law,  stoppages  are  so  oirranged  in  the  workings,  by 
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Irap-doors*  or  otiier  nieiiiis,  that  tlio  current  brought 
down  the  working  pit,  instead  of  bciug  alloirod  to 
iHish  to  the  air-pit  dii-ectly,  is  first  made  to  circulate 
aa  deviously  and  extensively  as  possihle.  We  shall 
have  occasion  to  advert  to  this  arrangement  again, 
and  more  particidaily.  Tlie  draup;ht  is  created,  or  a 
'  sort  of  vacumu  formed  in  the  air-pit,  sometimes  sim- 
pl}'  by  the  sii-spensinn  of  a  pan  of  burning  coals,  but 
more  perfectly  by  closing  tlie  pit  overhead,  with  the 
exception  of  a  chimney,  and  lcee])uig  np  a  fire  therein; 
either  near  the  top  or  at  the  bottom,  as  most  conve- 
nient :  thus  by  rarifying  the  aii*  at  tliis  cxti'emity,  that 
portion  of  it  which  has  been  rendered  foiil  by  breath- 
ing rushes  to  the  beat,  while,  lo  supply  its  place,  a 
new  and  nnvitiated  volmuo  is  forced  down  tlie  open 
-pit. 

Tlio  nest  object  of  attention,  and  one  equally  im- 
portant with  ventilation,  is  the  Draining  of  tho  Works. 
In  almost  every  colliei-y  there  ia  more  or  less  water — 
in  most  so  much,  that  the  pumping  of  it  out  of  the 
workings  is  an  affair  of  considerable  importance;  and 
sometimes  it  is  necessaiy  to  erect  the  steam-engine, 
.and  work  it  for  this  pni-pose,  dming  tbe  sinking — the 
pumps  boing  suspended  and  lengthened  as  the  shaft 
•increases  in  depth.  It  must  at  once  occur  to  the  reader, 
that,  as  tlie  strata  of  eveiy  c'oal  field  have  a  certain 
inclination  witli  respect  to  the  horizon,  called  the  dip 
and  rise,  as  well  as  commonly  a  level  line  of  bearing, 
forming  right  angles  therewith  (to  say  nolliing  of 

•  Tlio  boys  who  atlcn^l  to  opcu  and  shut  thma  iloore,  arc  fulied  tnipiiors ; 
Uiey  btive  kcilU  avax  tbu  douis,  luid  remain  by  iboDi  all  llic  tiiut  [lio  pit  ts  at 
vaik.  A>  ilieu  Irapduora  are,  a>  il  trcra,  tbe  nirtitlTa^,  l>y  iduuils  (irnbi'TH 
ttif  vonlilntiiin  at  tUir  works,  \n  connection  with  uudcr^rnuiiil  psasngvi,  in 
licpt  up,  a  proper  aLienEion  to  iliem  U  a  matter  uS  greaf,  imporlance,  Thoy 
Mt9,  however,  on  «Mount  cf  Ibo  siuiplicily  of  llic  duly  to  hi-  rcrCiTined,  cuia- 
Donljr  cntrusLpJ  W  roimg  hoj*  on  Utrir  fir<i  cntranfi?  iijpfm  work. 
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Level  I  Ilea  ring  ^ 
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die  many  otlier  complex  niudiJlcatioiis  occnmug  in 
practice) ;  and,  as  llie  clraluaKC  \vill  generally  follow 
the  descent  of  Uic  measuresj  it  will  be  necessary  to 
select  such  a  situation  for  the  euginc-pit,  that,  as  the 
excavations  in  getting  the  coal  are  extended,  the 
water,  instead  of  accumulating  in  the  works,  may 
run  oif  to  the  place  of  the  puraps.  Witli  tliis  design 
it  is  usual  to  sink  the  engine-pit  at  the  lower  part  of 
the  field,  tlie  drawing  shaft  being  at  a  short  distance 
above  on  the  rise  of  the  strata.  The  aimcxed  ilia- 
gram  will  sufficiently  explain  the  arrangement. 

Kg.  S2.  Suppose  the  cross  lines 

to  indicate  a  tract  con- 
taining coal  measures, 
which  rise  to  the  west 
and  dip  towards  the 
east,  the  cross  hearing 
of  the  strata  having  a 
slight  inclination  from  north  to  south.  The  course 
of  winning  woiUd  be — having  sunk  the  engiue-pit 
at  A,  nearest  the  lowest  angle  of  the  ground,  and  the 
working-pit  at  B,  a  little  higher  up,  and  liaving 
opened  a  passage  between  them,  the  next  operation 
would  be,  to  cut  a  drift  or  water-course  along  the 
lowermost  level  of  the  ti-act  from  a  to  d,  so  tliat  when 
what  is  called  the  winning  headway,  or  main  tho- 
roughfare, is  excavated  from  a  to  c,  and  the  engine 
and  drawing  apparatus  got  to  work,  the  coal  is  said 
to  be  won.  The  water  from  the  workings  which  are 
carried  on  the  rise,  mostly  flowing  off  by  means  of 
cross  galleries  to  the  sump,  or  well  in  which  the 
pmnps  work  ;  some  portion  also,  it  may  be,  running 
down  tlie  headway  a  c. 

Prior  to  Mr.  Newcomeu'u  application   of  steam 
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to  raising  water  from  coal  mines,  l>otli  Uie  water  and 
C(ial  were  usually  rnis<;dbv  mcaits  of  engines  wrought 
by  horses,  a  method  still  ill  use  among  some  laud-sale 
collieries.  About  two  ccntunus  ago,  a  patent  was 
granted  by  James  VI.  of  Scotland,  for  the  discovery 
of  an  engine  for  raising  water  from  coal  mines.*  In 
1630,  a  cliarter  was  also  given  to  a  person  called 
David  Ramsay  for  a  similar  inventioii.f  Sometime 
after  "  Master  Beaumont,  a  gentleman  from  the  sontli, 
brought  witJi  lum  x-are  engines  to  draw  water  out  of  tlie 
pit8,"J  at  Newcastle.  At  the  Lumley  collieries,  about 
1070,  "  the  engines  were  placed  in  the  lowest  places, 
that  there  may  be  the  less  way  for  tlie  water  to  rise ; 
and  if  there  be  a  running  stream  to  work  the  engines 
it  is  happy.  Cliain  pumps  are  tlie  best  engines,  for 
they  draw  constant  and  even  :  but  tliey  can  have  but 
two  stories  of  them ;  the  second  being  witli  an  axle- 
ti-ee  of  seven  or  eight  fathoms,  and  the  deepest  story 
is  wrought  by  buckets,  and  a  wliccl  and  ropes  witli 
the  force  at  tlie  top."§  These  contrivances  were,  on 
the  whole,  clumsy,  dangerous,  expensive,  and  in- 
efficient. Mr.  Bald,  in  his  view  of  the  coal  trade  of 
Scotland,  printed  in  1312,  informs  us  that  about 
1690,  water  wheels  and  chains  of  buckets  were  com- 
tnonly  employed  to  drain  collieries  in  that  country. 
Tlie  axle  of  Uie  wheel  extended  across  the  pit  mouth, 
and  small  wheels  were  fixed  upon  tlic  axle  to  rccci\  e 
endless  chains  of  two  or  three  tiers — which  reached 
down  to  the  coal.  To  these  chains  were  attached  a 
number  of  oblong  wooden  buckets  or  troughs  in  a 
horizontal  position,  which  circulated  continually  with 
the  chains  ascending  on  one  side  and  descending  on 


•  Am.  UUL  of  Jvilinb.  6G. 
J  Orry'iCUorosrapliU,2fi. 


t  Uymew  F<Fd.  1.  xix.  t.  180. 
^  North's  Life  of  Onildrotd,  p.  137. 
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the  Other,  filling  at  the  boltoin,  eoniin^  np  full,  anil 
discharging  at  the  (op,  as  they  liumed  over  the  wheels 
on  the  great  asletree,  and  then  descendiDg  empty  to 
be  filled  ao^iii.  Such  a  contrivance  waa  very  im- 
perfect: not  nnly  wiwt  there  reijuired  a  considerable 
head  of  water  to  ttira  the  lai'ge  wheel ;  but  of  llial 
which  was  talvon  tip  by  llie  buckets  no  small  i>orlioii 
of  it  was  ^^pilled  before  it  reached  the  top :  besides, 
the  inachiuo  was  very  expensive,  costing,  for  a  pit  of 
eighty  yards,  not  less  than  £100  :  there  were  like- 
wise constant  repaii-s — for,  when  a  joint-pin  gave 
way,  the  whole  set  of  chains  and  buckets  fell  lo  the 
bottom  ivith  a  most  tremendous  craah,  and  every 
bucket  was  splintered  to  pieces. 

Wliero  water  could  not  be  procured  to  work  these 
macliities,  the  same  sort  of  machineiy,  only  on  a 
smaller  scale,  was  adopted  to  be  moved  by  liorses. 
These  were  comparatively  very  expensive,  and  could 
only  draw  water  from  a  small  depUi ;  so  that  those 
deeper  fields  of  coal,  wljere  neither  a  day  level  nor 
water  machinery  could  be  employed,  remained  use- 
less— and  tliat  to  all  appeai-ance,  for  ever,  as  there 
■was  no  other  device  (ut  getting  clear  of  the  water. 

From  the  same  authority  weleani,  that  in  the  year 
1708,  wind  mills  were  erected  to  wmk  pumps  in 
several  collieries  hi  Scotland  j  but  tliese,  although 
efficient  machines  at  times,  were  very  iri-egular ;  and 
in  calm  weather  the  mines  were  drowned  and  the 
workmen  thrown  idle. 

In  the  year' 1700.  John  Earl  of  Mar,  who  paid  the 
most  minute  attention  to  the  improvement  of  his  col- 
lieries in  Ciackniannaushiie,  sent  the  manager  of  his 
works  to  Newcastle  to  inspect  the  machinery  of  tliat 
district,  and  leain  the  mode  of  conducting  colliery 


operalioii»  !ii  every  dopartment.  From  liia  report  it 
appeals,  tliat  the  macbmes  then  m  use  were  water 
wheels  aiid  horse  engines,  wi(Ii  chain  pumps;  the 
common  depth  of  the  pits  was  from  twenty  to  thirty 
fatlioms,  and  a  few  from  fifty  to  sixty  fathoms  ;  the 
expense  of  sinking  one  of  tliesc  was  al)out  £55  ;  and 
the  niacliine  for  di-awing  the  coals  cost  only  £28,  It 
appeiira  tliat  when  it  was  requisite  to  draw  water 
from  the  deptli  of  tliii'ty  fatlioms,  two  pits  were  sunk 
at  a  lillJe  distance  from  each  other ;  one  pit  was  made 
Uiirty  fathoms  deep,  the  other  only  half  that  depth. 
One  machine  drew  the  water  half  way  up  the  deep 
pit,  an<l  tlien  it  was  poured  into  a  mine,  wliich  com- 
municated wilh  the  bottom  of  the  other  pit :  from 
lliis  tlie  water  was  raised  to  tlie  surface  by  another 
machine.  In  deeper  mines,  a  tliird  pit,  vnOi  a  third 
machine,  was  resorted  to.  Bat  in  Scotland,  at  the 
same  time,  tlic  machinery  was  more  powerful ;  as 
water  was  riuscd  at  once  from  the  depth  of  forty 
fathoms,  hy  the  chain  of  buckets  before  described.* 

Though  it  is  generally  admitted  tliat  the  Marquis 
of  Worcester  has  referred  to  some  kind  of  a  steam- 
engine,  in  \im  "  Century  of  Inventions,"  so  early  as 
1655,  there  was  no  practical  application  of  any  such 
machinery,  so  far  as  is  known,  until  more  than  half 
a  ccntiny  aftenvards.  One  of  the  earliest  recorded 
experiments  having  been  made  at  the  colliery  of 
GriiT,  near  Coventrj',  where  the  proprietors  are  said 
to  have  maintiiined  ag^eat  number  of  horses,  at  a  vast 
ex])ense.  Mr.  Hodgson  states,  that  the  first  seen  in 
the  county  of  Northumberland,!  ^'^  erected  at  Byker, 

•  Bnldj  aa  quoted  in  Fartj's  Tnnliso  on  the  Stcum  Snglnn,  p.  327. 

+  To  an  itiJiviilual  in  Oiol  oounlj  is  aUribaioil  a  «oiitilv»nrp,  ihe  origin 
orwbluh  liM  oflcTi  WuD  »ll«ded  to  in  T&iioua  iraj«— in  1718,  Mr.  BdgbloD,. 
of  Newcastle  upon- TjTi"",  remored  the  Aims;  strings  •nd  cftlcliei  wilh  Tfh5«h 


taii^lit  matln'inulic*  in  NevvcantIo.  "Thin  powei-ful 
engino  is  uow  in  comraon  use  in  all  tbc  large  col- 
lieriea.  As  siniplificra  of  it,  (lie  names  of  Messrs. 
Boullou  and  Watt,  as  well  as  tliat  of  the  ingenious 
builder  of  the  Eddystoue  lig:ht-!iouse,  will  be  long 
remembered."  When  the  last-named  party,  imder 
the  sanction  of  their  patent,  introduced  the  improved 
steara  engines  into  tlie  mining  districts,  they  stipu- 
lated, after  receiving  a  large  piice  for  the  engines 
put  down,  to  di\ide  with  the  ptirties  worlting  them, 
tiie  amoimts  accruing  from  the  saving  of  fuel  effected, 
as  compared  with  the  old  machhies ;  and  so  profitable 
was  this  arrangement,  especisdly  in  Cornwall,  whore 
coal  was  dear,  that  one  concern  (the  Consolidated 
Mines  Company),  using  throe  powerful  engines,  paid 
to  the  patentees  £2,400  per  annum. 

The  pimips.  of  which  there  may  be  one  or  more 
in  each  pit  according  to  circumstances,  arc  of  a  size 
proportionate  to  the  work  to  he  done :  sometimes  they 
are  13,  18,  and  even  as  much  as  24  inches  in  diame- 
ter. If  there  be  two  or  three  pumps  or  cylinders,  as 
is  sometimes  the  case,  they  are  placed  side  by  side, 
and  supported  at  intci-vals  by  beams  fixed  across  the 
pit;  cisterns  being  placed  at  diOferent  elevations  to 
which  the  water  is  raised,  and  if  possible  delivered  off 
by  an  adit  considerably  below  the  surface :  in  some 
instances  also,  clstems  are  placed  at  tlie  level  of 
feeders  of  water  that  occur  at  a  distance  of  many 
fathoms  Irom  the  bottom,  and  dcUvor  some  hundreds 
of  gallons  per  mhmtc,  so  as  to  save  the  waste  of  steam 
power  which  would  be  consequent  on  allowing  this 

(he  self- s/^ ling  ejigiim  hsi],  till  tliat  timi?^  bctn  incumbEreil,  oiiJ  applied 
Ictcr-rodb  Cot  Kjiuning  jintl  shnllijig  iJie  cuoks,  whivh  svi.-mi.'d  to  pcfhcl  U« 
machine. 
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water  to  fall  to  the  Aump,  ia  order  to  raise  it  tlirougfa 
the  wLole  lengtli  oJ'  the  pumpa.     Tlic  liydraalic  ac- 
tion is  exactly  similar  to  tJiat  of  a  common  sucking 
pump.     The  Imcket  iu   each  cylinder  consists  of  a 
stout  rim  of  iron,  surrounded  with  thick  leather,  and 
having  a  cross  bar,  to  whicli  are  hinged  two  valves 
or  clacks  opening  upwards :  there  is  also  a  similar 
coiitiivance  made  stationaiy  near  the  bottom  of  the 
pump.     Tlie  rods  or  speare  to  which  tlte  working 
buckets  are  attached,  are  fastened  witli  cottars  on 
each   side  of  a  piece  of  wood,  which  is  suspended 
by  chains  on  the  head  of  the  engine  beam,  which 
projects  through  an  opening  in  tiie  engine-house,  and 
over  the  pit :  it  has  a  lug  or  bracket  on  each  side, 
and  which  fail  upon  pieces  of  timber,  and  thus  pre- 
vent the  rods  from  sinking  too  low.     To  the  upper 
part  of  its  face  the  rods,  as  already  stated,  are  sus- 
pende<l  by  a  stout  chain,  exactly  resembling  in  con- 
struction that  inside  a  watch  :  occasicFnally,  the  more 
scientific  contrivance  for  aiFecting  the  parallel  motion, 
by  means  of  iron  rods,  is  adopted.     In  order  to  avoid 
the  inconvenience  resulting  from  tlie  immense  weight 
of  the  pump  rods  iu  very  deep  mines,  as  well  as  to 
serve  other  purposes,  there   liave  been  instances  of 
the  erection  of  steam-engines  100  fathoms  below  the 
surface.     Mr.  Farcy  mentions  an  instance  of  an  en- 
gine working  underground   in  a  colliery  at  Wliite- 
haveninl776.     It  was  placed  80  fathoms  beneath 
tlie  siurface,  and  worked  a  series  of  ptunps  disposed 
dorni  the  dip  or  inclination  of  the   strata  of  coal, 
which  was  very  rapid.    Tiie  pimips  lifted  foiu-  fathoms 
each,  from  one  to  another,  and  were  worked  by  one 
sliding  rod  from  the  engine.     The  intention  of  tliis 
disposition  was  to  aioid  piercing  the  floor,  wluch 
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;niist  Imvc  hecn  done  witli  a  pci^pcndicular  pit,  and 
tlius  havi!  let  mucli  water  iipim  the  working.-*.  Tlie 
same  mithorilv  adds : — "  In  many  situations  wlierc 
the  bed  of  coal  tlips  suddculy,  and  if  tlie  strata  be- 
neath the  coals  be  uf  a  porous  nature)  il  is  of  great 
importance  to  preacrre  the  water-tight  floor  of  the 
coal  perfect,  in  order  to  prevent  the  passage  of  (he 
water ;  and  iu  all  such  caacs  tlie  pumps  mast  be  placed 
ou  the  slope  of  Uie  strata,  instead  of  in  perpendiculw 
pib*."*  In  the  Alfred  pit  at  Jarruwj  there  is  a  30- 
horac  steam-engine  erected  ut  a  deplli  of  about  130 
fathoms  below  the  sm*face  :  it  is  used  in  raining  the 
coals  up  a  shaft  which  unites  with  the  workings,  <;ar- 
ried  out  45  fathoms  deeper  still :  there  is  likewise  at 
the  profound  depth  indicated  by  these  two  shaAs^ 
another  steam-engine,  to  di"aw  the  coals  up  an  in- 
clined plane  dial  lies  coincident  with  tlie  dip  of  the 
strata. 

We  may  now  proceed  to  describe  the  arrange- 
ments adopted  for  raising  the  coal.  The  erection  of 
head-gear  ^ill  depend  much,  not  only  upon  the  de- 
scription ol'  machinery  to  be  employed,  but  also  upon 
the  number  and  sliape  of  the  corves  intended  to  be 
used.  In  some  of  the  Staffordshire  ct)llierios,  two 
pita  arc  sometimes  sunk  sulliciently  near  each  other 
to  be  worked  by  the  same  gin  or  whimsey,  one  of  the 
buckets  or  ccin'es  ascending,  wliile  tlic  other  is  de- 
scending in  a  separate  shaft.  In  certain  situations 
of  this  sort,  the  erection  over  the  pit-mouth  is  ex- 
ceedingly simple  and  inexpensive,  consisting  some- 
times of  nothing  more  than  aai  inclined  piece  of  tim- 
ber with  a  pulley  at  the  end  for  the  rope  to  pass  over, 
and  supported  by  wooden  props,  as  represented  in 

■  Trcaliw  on  Sleam-KTigint,  p.  338. 
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corie,  aaiie  of  ribs  of 
.  iron,  «Dd  filkU  with  hanl 
ooaL  E  c  the  rope  vbkh 
yssses  betvrru  the  se. 
ooDd  pit  and  the  wlum^cj 
r«f /y.  24). 

The    more    ounmoo 
stmcUire.  however,  is  sj- 
milar  in  geneml  arrange- 
ment to  the  tlelinealion 
on  next  pajfp  (/?</.  2-1). 
Two  cast-iron  wheels,  *l 
feet  diameter,  cither  willi 
grooved  edges  for  nmnd 
ropesj  or  with  cvHncbical  snifaces  for  flat  rojies,  are 
elevated  beside  one  another  in  the  upper  piut  of  a 
[framework  of  timber  over  the  mouth  oflhepit;  the 
^  whole   is   rendered    veiy   snhstaiitial   hy   bultri'ssos 
I  applied  on  every  side,     lu  some  colUeriefi  chains  are 
I  used ;  they  are  recl(oncd  more  economical  than  ropes, 
but  the  links  arc  more  liable  to  snap  wltliout  giving 
I  waming  by  appearances  of  wearing  or  oUicnviae,  tlian 
lis  genemlly  the  case  wiiii  ropes.    A  flat  rope,  con- 


Misting  of  four  round  ojics  sewed  together,  and  id- 
veuted  by  Uie  late  John  Curr,  Esc]..  of  Belle  Vue, 

Fis.24. 


near  Slieflield,  is  in  general  use.  The  ropes  or  chains 
pass  from  the  head  wheels  to  the  dnim  of  the  gin,  or 
to  a  wooden  cylinder,  on  the  axle  of  a  wheel  worked 
hy  an  adjacent  steain-enginc,  upon  wliich  they  are 
wound.  Tlie  annexed  cut  represents  the  exterior 
appearance  of  one  of  the  old-fashioned  stcani-engincs, 
still  very  common  about  collieries,  and  called  a  whim. 
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or  wliiinscy  (fuj.  25).  a  the  ciiguit'-beani.  B  tlio 
boiler,  c  the  working  cylinder,  d  tlic  fly-wheel. 
F  the  cog-wheel,  carrying  the  <lrtim  upon  wliich  the 
rope  is  wound.  E  E  the  ropes,  passing  to  the  head- 
gear {seefifj.  23).  In  tlie  working  of  this  maclii- 
nery,  the  engine-tonter  stands  with  his  hand  npon  a 
lever,  to  stop  llic  stcanij  and  slay  the  action  of  the 
whole,  the  moment  he  sees  the  corfe  abo^eground. 

In  8omc  collieries,  the  engine*  of  Boultcm  and 
Watt,  or  otliers  of  an  expensive  description,  are 
erected,  as  wcU  for  drawing  out  the  coals,  as  for 
pumping  up  the  water.  lu  drawing  tlie  loaded 
corves  up  the  deep  shafts  on  the  Tyne  and  Wear,  it 
is  commonly  found  necessary  to  aid  the  power  of  tJic 
steam-engine  in  the  earlier  stage  of  its  operation,  hy 
means  of  an  ingenious  contiivauce  called  a  counter- 
fveiifht.  The  plan  is  tliis :  a  few  yards  from  the 
drawing  machinery,  a  pit  is  sunk  for  the  reception  of 
a  ponderous  chain,  wliich,  passing  over  a  pulley  ele- 
vated on  posts,  is  attached  to  the  shaft  of  tlie  di-nui 
Upon  which  the  main  rope  iviuds.  When  the  power  of 
the  engine  begins  to  be  exerted  in  raising  the  cones 
from  the  bottom  of  the  pit,  this  chain,  many  of  the 
terminal  links  of  which  weigh  100  lbs.,  likewise  ex- 
erts a  degree  of  aid  proportionate  to  its  weight.  As, 
however,  the  engine  acqiiires  energy  by  the  elevation 
of  the  loaded,  and  tlie  descent  of  the  empty  corves, 
the  ponderous  links  of  the  chain  fall  upon  each  other 
at  the  bottom  ofthe  counterpoise  pit,  until  the  engine, 
having  raised  its  load  to  a  position  which  leaves  sur- 
plus power,  the  cluun,  being  reversed  on  its  drum, 
begins  to  be  woinid  up  ;  thus  coimtervoiling  the  vc- 
■  locity  of  the  macliincry  at  its  maximiun,  as  it  had 
previously  aided  it  at  its  sts^e  of  least  efficiency. 


Tbe  annexed  slifyht  profile  skelch  of  llie  works  at 

CarvUle  on  tlie  Tvne,  in  the  Wallsend  group  of  col- 

lii'ries,  will  give  sume  idea  of  the  an-angomeuts  above 

Fig.  ai. 


described  (fig.  26).  a  the  tall  brick  funnel  adjacent 
to  tlie  upcast  shaft.  B  the  smoke  disperser.  c  a 
platform  for  convenience  of  cleansing,  repairs,  &C,. 
I)  head-geai*  (_/ry.  21.)  over  the  drawing  pit,  sup^ 
porting  tlic  wheels  over  which  the  ropes  pass.  E 
en^ne-house,  oonlaining  tlie  fly-wheel,  B'indiug  cy- 
linders, and  other  machiueiy.     f  counterpoise. 

It  should  bo  raeutioued  (hat  prettously  to  tlic  ap- 
plication of  steam,  by  what  ^rtis  at  first  teimed  Ih* 
"  fire  engine,"  a  great  variety  of  expedients  for 
drawing  coals  were  devised.  "  The  mof»t  ancient 
macliine  in  my  knowledge,  now  [1797]  iu  use,"  say* 
Mr.  Cnn-,  "  is  that  invented  by  Menzcy ;  but  there 
are  few  situations  that  afl*ord  the  requisites  necessary 
to  tliat  invention.  A  stream  of  water,  witli  a  fall  of 
about  half  the  depth  of  tlie  pit  is  necessary,  ii'  any 
business  of  consequence  must  be  done.  Its  con- 
struction consists  of  two  rope  wheels  fixed  upon  one 
horiicontal  axis,   which  are  so  proportioned    to    the 
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depths  of  the  water  pit  and  coal  pit,  as  to  reach  tlio 
9ej)arate  depths  of  the  pils,  Ly  the  same  revalutioua ; 
«nd  the  power  applied  is  a  tub  of  water  laige  enough 
to  overbalance  the  weight  to  be  ilrawD.  The  second 
the  common  machine,  gi^eatly  in  use  iu  the  neigli- 
uxhood  of  Newcastlo-upou-Tyne,  tlie  construction 
i^f  which  is,  a  water  wheel  and  a  rope  wheel  npon 
i«iic  hoiizontal  axis;  and  the  power  is  a  stream  of 
,ler.  Sufficient  to  overbalance  tlie  weight  to  be 
drawn.  Tlio  method  of  ohtainin}*  this  stream  of  water 
in  the  neighbourhood  of  Newc4»stle  and  Sunderland, 
where  Uiere  are,  T  presume,  no  leas  Uian  30  or  40  in 
lumber,  is  a  fire-engine  placed  by  the  side  of  the 
acliine,  which  raises  the  water  altfriiatcly  to  tlie 
top  of  the  wbeel ;  but  in  two  collieries  wlierc  I  have 
adopted  them,  the  scheme  is  more  advantageous  than 
those  at  Newcastle,  being  able  to  do  without  a  fire- 
igine  erected  solely  for  that  purpose;  in  the  ^vinter' 
on  wlien  water  is  plentiful,  and  the  engines  are 
nerally  sufficiently  employed  with  draining  the 
collieries,  we  have  the  aid  of  adjoining  brooks,  which 
,0  our  business ;  and  in  the  summer  season,  our 
ugines  aie  so  constructed,  as  to  apply  a  part  of  their' 
iwer  to  raise  the  water  to  the  top  of  tfie  wheel,"* 
rapid  have  been  the  steps  by  whicli  the  steam 
engine  has  been  advanced  from  the  pnmilivc  model, 
to  its  present  degree  of  perfection,  that  one  finds 
•me  tUiBculty  in  conceiving  of  its  employment,  no 
longer  than  from  tliirty  to  forty  years  since,  being 
merely  that  of  pnmping  water  upon  a  wheel  in  the 
absence  of  natural  brooks ! 

We  noticed,  not  long  sinccj  a  contrivance   for 
ising  coals  on  a  principle  similar  to  the  foregoing, 

•  Coal  Viewer  and  Eogini  Builder's  PnwiiPal  Companion,  r-  3i 


at  a  coal-work  in  Derby  si  lirc.  'Hie  vieiiiily  of  a  pit 
newly  Slink  for  workinj^,  ba])pemng  to  iDclude  an  f>I(l 
shaft  heavily  watered  from  near  the  lop,  au  axle  willi 
(h'liniH  wan  pluct'd  across  :  to  one  of  these  was  sus- 
pended hy  a  rope,  a  large  tuh,  and  from  the  other  a 
rope  was  earned  over  llie  head  wheels  at  the  adjacent 
pit — the  tulj  being  at  tlie  top  of  one  pit  wliilst  the 
corfe  was  at  the  bottom  of  the  other, — and  vice  versa. 
Tlie  tub  thus  suspended  near  tlie  spiing,  waa  made 
to  stand  constantly  full  of  water — on  the  ringing  of 
a  bell  from  tlie  pit,  the  common  intimation  that  the 
corfe  muat  be  drai^Ti  np,  a  catch  is  let  go  by  the 
banksman,  who  pressing  npon  a  brake  to  regulate 
tlie  velocity  of  tlie  machinery,  suffers  the  tub  to 
descend  to  the  bottom,  when  a  valve  is  opened  and 
the  water  flows  out,  the  corfe  at  the  same  moment 
being  ready  for  landing  at  the  other  pit's  mouth.  An 
empty  corfe  being  hung  on,  is  just  so  much  licavier 
tliaii  tlie  empty  tub,  that  tlie  former  descends  while 
t}ie  latter  is  bronght  up  and  secured  in  tlie  situation 
fiist  described.  This  plan,  which  however  can  rarely 
he  adopted,  is  free  from  many  of  tliose  chances  of 
accident  to  wluch  other  methods  of  drawing  are  liable, 
where  the  macliiuci^,  if  not  stopped  exactly  at  the 
moment  the  corfe  rises  above  the  surface,  and  the 
reverse  motion  to  lower  it  for  removal  accurately 
performed,  will  carry  it  over  the  head-wheels,  and 
produce,  as  sometimes  happens,  fatal  consequences. 
In  Brinsley  colliery,  Notts.,  lai'ge  buckets  of  water 
descending  upon  wheels  along  an  inclined  plane  were 
at  one  time  used  to  draw  coaja. 

To  facilitate  the  landing  of  the  corfe  or  waggon, 
a  strong  wooden  platform  or  trap-door  is  constructed, 
no  as  to  admit  uf  being  brought  over  the  pit  mouth, 


I 


LANDING   PLATFORM. 


20: 


lAwd  locking  with  an  iron  bai",  by  the  Diere  lifting  of 
a  levetf  the  instant  that  the  ascending  corfc  has 
cleared  its  level,  iininediiitcly  ailer  wliicli,  by  a  reverse 
motion  of  the  machinery,  the  corfe  is  droppctl  upon 
the  platfonu,  detached  from    the  hook,  and  drawn 

I  away  to  bank,  or  to  the  tram  rt>ad.  About  New- 
castle, two,  and  in  some  cases  three,  of  tlie  basket 
corvea  are  drawn  to  bank  at  a  time ;  Uiey  are  sus- 
pended at  short  distances  from  each  other  on  the  rope, 
«o  that  tliey  occupy  no  more  room  in  their  process 
up  and  down  the  abaft,  than  would  be  occupied  by 
single  corvea.  In  some  pits  attempts  are  making  to 
substitute  large  iron  tubs  for  these  baskets  in  raising 
the  coals ;  at  Bradtlyl's  collierj-  of  South  Hetton,  tubs, 
coutaining  24  cwt.  each,  are  used.  Tlic  term  corfe*, 
is  commonly  applied  to  any  shallow  box,  or  like  con- 
trivance, used  for  bringing  stuff  up  out  of  mines  :  in 
the  norUienx  collieries,  whore  iho  coals  ai-e  tender 
and  often  broken,  they  use  a  baaket-corfe  of  a 
globular  shape,  and  formed  of  twigs :  it  has  a  stout 
bent  iron  bow,  to  wliich  the  rope  is  attached,  and  is 
generally  moved  about  on  a  small,  low,  foui*  wliceled 
veliicle  called  a  tram.  In  Staffordsliire,  and  some 
other  places,  the  coals  are  drawn  out  of  the  pit  in 

•  The  doriTtttion  is  obviouBty  from  the  Dutch  Kor/,  n  biLslet;  ihnt  uaeJ 
in  our  collieries  being  rnujl^  ot  liaaJu  rods,  Bomefrhal  ia  the  manner  of  a 
haiDper;  the  corf-how  was  tnnneiiy  for  (be  m-asl  part  of  young  BPftSPUwl 
■AplinKH  of  oak,  ash,  vt  alder,  ol'  Lhe  ttiiLkufaH  of  Lhree  iaoliea  Jind  Abnut  tno 
[TMiU  long  :  it  IB  now  niora  oomroonly  of  iron,  Great  viu«  ia  Liikun  lo  keep 
tip  tbe  corfo  10  ila  piopor  size;  far  ft  is  liable  to  bu  bealen  ilown  iml;/ 
tffuval  Ihe  bIiIob  of  the  jtit,  und  in  time,  tn  loaa  no&rly  cne  fhiTd  a(  its 
original  meaHure.  It  is  tbc  banksnanofl  ofSce  to  take  tMf  that  the  corvos 
bo  properly  fille-d ;  if  any  friiud  be  discovered,  tbt^y  are  set  oeide,  and  the 
ben«r  li  uot  p&id  for  them.  The  corver,  ot  molicr  of  IfaeiD,  is  poiil  in.  the 
following  Bingulur  w^y  :  ha  is  aUuvreil  a  <-ertitin  mim  (ronnerly  i^d.)  ttt 
tntfty  MOro  <if  corvos  tliat  are  brought  up  Ihe  shnfl,  for  irhicb  hn  is  buuiiil  \a 
find  fan  pit  wilh  iti  many  corvea  as  arc  >tante(],  aniJ  aIm  to  keep  them  up  lo 
tlieir  vxout  moasure,  and  in  good  repair. 
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buckcU  attaclied  to  uledge  bottoms,  similar  to  tliose 
of  the  tubs  used  in  sinking; ;  tlicv  are  mostly  iua<le  of 
sheet  iron  for  the  small,  and  of  flat  libs  rivettfid  at  a 
distance  from  each  other  for  the  lai^e  coal.  In  the 
Yurksliire  collieries,  small  wagg^ous,  made  either  of 
wood  or  of  wroufj^ht  iron,  and  generally  in  the  shape 
of  the  lai'ge  Newcastle  waggons,  are  very  generally 
used,  as  well  in  the  nnderground  operations,  as  in 
raising  the  coals  from  the  pit,  and  also  for  drawing 
them  to  Oic  carts,  canal,  or  any  adjacent  station  to 
which  light  cast-iron  rails  can  he  conveniently  laid. 

A  shaft,  np  which  coals  are  to  be  drawn,  especially 
when  smik  to  a  great  depth,  and  of  considerable 
width,  is  commonly  not  only  walled  and  bratticed 
witli  hoai'ds,  as  already  deHcribed,  but  when  intended 
for  the  working  of  squai'e  corves  or  waggons,  it  is 
furnished  with  what  are  called  conductors,  an  admi- 
rable arrangement,  which,  along  with  the  appi-opriate 
corfe,  was  invented  by  the  late  Mr.  Ciirr,  and  gene- 
rally adopted  in  the  extensive  collieries  about  Leeds, 
Barnsley,  and  Sheffield.  "  These  conductors,"  in 
the  words  of  the  patentee,  "  are  nothing  more  than 
two  or  three  upright  rods  of  deal  4  inches  by  3, 
bragged  upon  opposite  sides  of  the  pit,  fonning  mor- 
tices  or  channels,  by  which  the  corves  arc  conducted, 
being  si^peuded  upon  cross-bai-s  with  roUcre  at  their 
ends,  which  run  within  the  mortices."  In  some 
places,  these  conductors  consist  of  iron  rods,  bolted 
to  massive  beams  at  the  pit  bottom,  and  connected 
above  to  the  head-gear  by  strong  screws,  wWch  keep 
them  tight  and  in  their  vertical  poBilion.  In  the  use 
of  single  buckets,  or  even  when  drawing  with  the 
laige  bulguig  wicker-work  cones,  there  is  no  occasion 
for  guides  oi  this  sorl,  as^  however  the  corses  ilium- 
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■elves  may  liappen  to  turn  about,  their  relation  to  the 
sides  of  tlie  shaft  and  to  each  other  remains  tinaltered. 
On  the  other  hand,  waggons  in  transitu,  would,  on 
ac(!omit  of  their  form,  and  the  smallncss  of  the  space 
througli  whicli  tliey  pass,  be  liable  to  frequent  and 

K  ikngerous  collision ;  but  when  placed  in  a  sort  of 

"  ii-on  frame  or  chair,  on  the  outside  of  wliich  are 
friction  wheels  in  contact  with  the  wooden  conductors, 

■  or  sliiliiig  rings  upon  tlie  iron  ones,  a  steady  uniform 
motion  is  given  to  tlte  waggon  and  its  crib,  even 
when  moving  at  the  rate  of  one  hundred  and  forty 
yards  in  lialf  a  minute :  on  the  whole  load  being 

H  drawn  up,  and  lowered  upon  the  platform  as  above 
mentionc^d,  the  wheels  of  the  veHcle  first  coming  in 
contact  with  the  hoard,  it  stands  loose,  and  rea<ly  to 
be  drawn  away,  and  to  be  replaced  by  an  empty  one, 

iau  operation  performed  with  sm-prisiitg  celerity. 
Connected  with  every  pit  in  the  neighhom-hood  of 
Newcastle  there  is  a  contri^'ance  for  screening  the 
coals  :  in  most  cases  it  consists  of  a  platform  sloping 
at  an  angle  of  about  45  deg.  from  tlic  raised  bank 
about  the  pit  toward  the  ground :  at  intervals  are 
inserted  grates  twelve  or  fifteen  feet  in  length,  and 
about  four  feet  wide,  baring  tlie  spaces  between  the 
bars  more  or  less  considerable  according  (o  the  size 
of  coal  required  to  pass  through.  On  cacli  side  of 
these  grates,  boards  are  placed  to  confine  the  coals  in 
their  course,  and  they  are  likewise  boai'ded  under- 
neath, in  such  a  manner  as  form  the  surface  of  spouts, 
by  means  of  which  the  dust  and  small  coal  wliicli 
pass  through  Uie  bars  fall  into  waggons  placed  for 
tliat  purpose,  as  other  waggons  are  placed  outside  of 
them  for  the  reception  of  the  screened  coal.  In 
general,  however,  since  the  repeal  of  the  duty  has 
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left  it  at  the  option  of  the  coal  dealer  whetlier  he  irill 
send  large  or  small  coal  to  market,  or  both  logetber, 
the  screens  ai-e  mostly  usctl  merely  to  take  the  dust 
out  of  the  coal. 

lu  some  situations,  access  to  tlie  coal  working  is 
obtained,  and  the  produce  drawn  out,  by  means  either 
of  a  subteirauean  side  cut  from  some  navigable  canal, 
or  by  a  long^  tunnel  laid  with  tram  railsj  and  inclined 
more  or  less  according  to  ibe  elevation  of  the  mea- 
sures, and  the  relative  situation  of  the  sides  of  the 
I'alley  or  fool  of  the  hill  tlirough  wJiich  the  perfora- 
tion has  to  be  carried.  This  description  of  entrance 
is  called  a  futlent — footrail  ?  Tliere  is  probably  no 
i:istance  of  its  occuiTence  at  the  deep  mines  about 
Newcastle,  though  Uiere  are  many  in  Yorksiiire  and 
other  parts  of  the  Idng'dcm.  Sncli  road  aHords  a 
convenient  way  for  visiting  the  subterranean  workings 
to  those  timid  persons  who  might  hesitate  to  descend 
the  sliaft  by  means  of  a  corfe.  Whei'e  there  exists 
the  convenience  of  cutting  to  the  coal  a  gailerj'  which 
shall  incline  from  the  workings  to  the  day,  if  the 
distance  be  not  considerable  and  the  line  direct,  the 
laying  down  of  double  courses  of  ilancb  rails,  enables 
the  colliers  to  send  out  the  full  waggons  so  aa  to 
bring  back  again  those  tliat  have  been  emptied,  by 
connecting  each  set  with  a  chain  passing  over  a 
horizontal  wheel  at  the  head  of  the  rail  road.  If  on 
the  other  hand,  the  road  inclines  towards  the  coal, 
horses  must  be  employed  to  bring  out  the  waggons. 
A  small  canal,  must,  of  course,  be  altogether  on  the 
dead  level ;  in  this  case,  the  coals  are  eiljier  fillctl  into 
long  narrow  barges  at  the  water's  head,  or  the  corves 
are  placed  on  a  floating  platform. 
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UNDERGROUND  WORKS  AND  VENTI- 
LATION. 

Methods  of  Carnf'mg  out  the  Umtcrffround  Excava- 
tions of  a  CoUUiy — Broad  and  Ixtng  Work — 
Roads,  Benks,  and  Gates — Plan  of  a  Sta^ordskhr 
Colliery — Ventilation — Themy  of  the  Circulation 
of  Atmospheric  Air — Dofvncast  and  Upcast  Shafts 
— Furnace — Simple  and  Compound  Ventilation — 
Other  contrivances — Description  of  Felling  CoUiery, 
Durftam — Extensive  and  orderly  ari'ongements — 
Fire  Damp  and  Choke  Damp — Scheme  of  Venti' 
iation  proposed  by  Mr.  Menztes — Blmvers  or  jets 
of  Inflamimthle  Gas — How  got  rid  of. 

Having  described  the  method  of  sinking  a  sliaft, 
and  of  putting  down  pumps,  vrith  the  reqxiisitc 
working  machinery  bj  means  of  wtiich  the  gaining, 
or  aa  Uie  parties  concerned  term  it,  nnnning,  the  coa! 
is  effected,  it  is  proper  in  the  next  place  to  ^vc  some 
account  of  the  underground  operations.  In  getting 
the  coal,  the  colliers  do  not,  on  coming  at  the  scam^, 
hegin  to  hack  and  hew  down  at  random  as  hu'ge  a 
quantity  as  possible  of  the  stmtnm  within  their  reach  j 
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such  a  mode,  although  adopted  to  some  extent  in  ob- 
tainhig  the  Bovcy  coal,  which,  lies  comparatively  near 
the  siu'fuce,  and  conmionly  also  in  getting  iron  ore, 
would  he  utterly  inadequate  and  ruinous  if  applied  to 
the  working  of  the  deep  seams  of  coal  generally. 

As  the  great  object  is  to  comhine  economy  in  ex- 
tracting the  greatest  quantity  of  coal,  with  securing 
the  personal  safety  of  the  pitmen — the  latter,  alas ! 
not  always  possible — plans  are  laid  down  for  imder- 
ground  operations,  with  as  much  accuracy  as  the 
inchnography  of  a  complicated  buildiug  or  a  city 
about  to  be  erected  on  terra  iirma  j  and  these  plans 
are  practically  carried  out  in  the  workings  to  an 
extent*  and  witli  a  degree  of  precision,  the  result  of 
that  perfect  adaptation  of  the  means  to  the  end,  wliich 
long  practice  and  incessant  attention  have  introduced 
into  our  collieries.  Tliere  are  two  methods  of  car- 
r^ing  out  the  excavations  in  getting  the  coal — the 
lon(f  or  broad,  and  the  short  or  narrow  methods  j  Qie 
former,  by  means  of  which  nearly  all  the  coal  in- 
tended to  be  got  is  dug  out  at  once,  as  is  commonly 
the  case  in  Yorksliire  and  elsewhere,  where  the  strata 
immediately  above  and  below  the  coal  are  hard  and 
firm ;  the  latter  method  is  general  on  the  banks  of 
the  Tyne  and  Wear,  in  wliicb  distjicls  the  coal  itself 
is  not  only  much  more  tender,  but  the  over  and  un- 
derlying matters  less  to  be  trusted  1o,  so  tliat  lai^e 
portions  of  the  seain  aie  required  to  be  left  to  support 
the  roof. 

The  following   underground  plan,   (in   which  of 
course  thei*c  is  no  regard  paid  to  exact  proportion,) 

•  The  epnci!  UB-vcrsed  by  some  of  the  worlES  in  Northumbedandi  Dorhanii 

and  Cumlwiljiiiil,  it  omiisiinglj-  grcal.  The  Howgill  Colliery  uOMiilvhavvn, 
Ihe  prupony  of  II113  Eail  nt  Lonedolc.  e\leu{le4  over  aa  Mea  of  3300  acm— 
exceeding,  in  UuB  reEpeot,  im^  oUier  iu  the  Ungdom. 
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Suppose  the  larger  circle  to  represent  the  working 
sliafi,  sunk  to  the  coal  on  its  lower  edge  or  dip  to- 
Trards  the  west  i  a  commodious  galleiy  is  excavated 
upon  the  level  bearing  of  the  strata,  and  strelcliing 
in  opposite  dii*ections  from  tlie  bottom  of  tlie  pit  for 
the  general  conveyance  of  all  matters  to  be  drawn 
out ;  it  is  usually  laid  with  cast-iron  tram  mils,  along 
which  the  waggons  or  con'es  are  drawii  mostly  by 
ponies;  hence  it  is  called  tlie  liorse  gate*  or  way. 
Parallel  with  this,  another  working  is  canied,  upon 
which  is  sunk  the  engine  pit,  connected  witJi  tlie 
working  shaft,  and  consequently  with  tlic  liorse  gate 
and  boards  by  a  diift,.  and  wliich  being  intended  to 
serve  as  the  common  drain  of  the  nunc,  is  called  the 
water  gate.  At  right  angles  with  these  lines,  and 
blanching  (rom  the  horse  gate,  first  at  the  pit.  bottom, 

•  In  Tprkshirr  Ihr  irrm  "  gntr,''  i*  riimmonlv  usptl  Tor  a  mtil  or  roj. 


314    UNDERGROUND  WORKS  AND  VENTILATION; 

and  then  at  distances  of  70  or  80  yards,  oilier  work- 
ings denominated  boards  or  board  gates  are  carried 
out.  The  areas  of  coal  included  witliiu  the  open 
conrses  already  indicated,  are  called  bcnks,  perliaps 
orig^ally  hanks,  and  tlieir  contents  are  removed  in 
the  following-  manner  : — The  colliers  proceed  to  drive 
•A  heading,  or  counter  level,  as  they  call  it,  at  a  short 
distance  from  the  bottom  of  the  working-  shaft, 
tlirough  tlie  coal  on  cither  side  of  the  main  boai-d  or 
motlier  gate,  and  in  a  line  parallel  to  the  horse  gate, 
and  only  at  such  a  distance  from  it  as  to  leave  a 
satiBfactory  wall  of  cool  between  the  two.  This  ex- 
cavatiou  having  been  carried,  say  30  yards  towurds 
the  north,  the  men  theu  begin  to  work  towards  the 
east  upon  the  face  of  coal  presented  on  the  rise  side 
of  this  excavation.  So  soon  as  a  few  yards  of  coal 
have  been  cleared  out,  double  rows  of  stout 
wooden  pmicheons  or  props  are  placed  to  support  tie 
roof* :  the  miners  then  proceed  to  get  out  another 
portion  of  the  seam,  until  it  becomes  again  necessary 

*  The  appollations  roof  laxA/laor,  am  given  (n  thosn  faces  of  tlio  galkiy 
or  btnlc  whicli  ttrc  n>api-cC>vi<l;  oyot  tbo  hi-ail  u.uA  under  the  feet  at  tho  ]ilt- 
xaaD,  while  the  sidos  axtt  Urmed  mails.  Tho  wftlla  are  gcncrallj  notUing 
more  lliau  (liiisi'  ^onicaJ  surfiwRa  of  coal  vrLicli  are  lert  on  uiUicrhand  of  Iho 
workiiivQ,  nbili'  lUe  twi  itud  Jlour  aio  iiioro  frcqueatly  9!  sloav,  stulv,  «*nh.| 
or  other  iiiiitl«['  boiiudiug  Itiu  cual  ECrata  liurizon lolly.  SoiuDlimus  tbo  roof 
ttppeara  to  hang  Jciwn  for  a.  short  dismnce  hulow  iu  oidiniay  loTp],  praiaitig 
tho  coal,  anil  ils  it  Mere  »^uciixit]g  it  much  iLlimor,  aapeciiiltj'  itt  tho  middle 
of  the  spttce.  Th-esu  accidanb  of  ibo  ruof  [irptMing  ilowa  uuaror  the  pttre. 
mciil  Uian  it  should  be,  and  Bpparrnllj'  siiiu.>eEinglhuc<iul  bolow  iU  ordinaiy 
thiokn«3*,  are  of  viLriona  dimeosiotia,  I'ha  lessor  onos  axe  llko  a  w&rt  or 
gmall  proiubtrauuG  no  [he  utulur  side  of  ilie  Gtmlum,  whiuh  is  Che  tmni'Uiliiito 
ruaf  of  Lhc  coah  asid  ihiB  prntuherance  «inkE  dvtni  liiiu  tbs  upper  »ide  of  tbo 
seam  of  coal  like  thu  bottom  of  u  gronl  j>H:  it  ia  mllud  by  llic  Suowh  col- 
Hera  a  hunitet  ease.  But  Lhese  hfri!:ilKplji<rk-&l  dopreuJunH  are  noi  alwsjsof 
stiich  sroall  ilimctiisioDS. :  somi-  of  them  iimlend  of  being  Ivto  or  thmu  fool,  an 
M  many  .vanln;  and  occulotially  tht'^  MiuccEe  out  oiio-thiril,  at  other  UinM 
onQ-hakf  of  the  thkkueis  of  the  coal,  thus  forming  in  il,  n  harin  »h^icd 
'■atliv. 
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fo  support  tJio  roof  of  tlio  working  :  tlie  pwnclieoiw* 
are,  therefore,  wUtidniwn,  anil  rcplnccd  in  advance 
of  their  funner  position — ihe  roof  of  that  psirt  of  the 
benk  whence  tliey  are  removed  being  allowed  to  fall 
down  wholly  or  in  part  according  to  the  qiialily  of 
the  rock  comixising  it.  One  or  two  props,  however, 
„  are  left  standing  on  the  side  next  the  hoard  gate, 
f  and  these  in  time  form  a  passtige  caUed  the  harrow 
gale,  by  means  of  wliich  the  produce  of  the  beuk  is 
discharged  hy  tlie  slit  tlutmgh  the  wall  of  coal  into 
the  board  gate.  Wlien  the  working  by  these  means 
has  proceeded  so  far  as  to  render  it  (the  length  of 
this  bjuTow  gate)  ineou\'enient,  a  fresh  slit  is  cut 
through  the  coal  into  the  boai'd  gate. 

These  heuks  !tre  usually  worked  in  pairs ;  first,  on 
each  side  of  the  mother  gate  to  a  distance  of  eighty 
yards :  and  then  from  parallel  board  gates  opening 
into  the  general  horse  gate.  Between  ihe  bcnks  are 
likewise  earned  openings  called  iviud  gates,  con- 
nected with  an  air  or  funiace  pit  in  some  part  of  the 
workings,  to  effect  the  ventilation  of  the  mines.  In 
first  carrying  out  the  excavations,  prudence  requires 
that  the  walls  of  coal  indicated  on  tlio  plan  should  be 
of  considerable  substance  :  but  after  the  limit  of  the 
colliery  has  been  reached,  and  on  the  abandonment 
of  the  works  being  resolved  upon,  those  walls  wliich 
were  necessarily  left  to  support  the  immense  prestmrc 
from  above,  are  often  reduced  at  the  last  to  a  much 
gi'eater  degree  of  tliiunessj  or  even  partially  removed, 
so  far  as  may  be  considered  consistent  with  the  safe 
retreat  «f  the  miners  ;  there  is  geuendly,  however,  a 

■  Tbow  wnodea  pillars,  nhloh  havsuiunlK  1i«lii-i>pn  iholr  hew)*  nnd  thl^ 
roof  of  Iht  itiinn  n  iiUh  i>r  Tiosnl  ralttnl  n  IrmpE''*,  taa  cnnnncin]y  of  Scotcli 
tir  or  Inirli  of  Rbuiit  W  j-tivni'  grcjidli,  vv  imU  ivttdingB  of  »is  oi  <crcja  iathpo 
diameter. 
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deal  of  coal  left  in  one  way  or  oOier,  often  about  one- 
eighth  of  the  original  mass,  occasionally  so  little  as 
oae-tfiulU  J  but  all  thia  depends  upon  such  a  variety 
of  circumstances,  that  no  positive  proportion  can  be 
mentioned  as  trne  of  a  variety  of  localities. 

In  some  of  the  Staffordshire  collieries,  where  the 
cool  is  of  such  an  amazing  thickness,  iimneuse  sec- 
tions are  excavated  with  a  compaiutive  impunity  of 
danger  j  pillai*s  of  coal  being  left  at  inten-als  to  sup- 
port tlie  rooi,  which  from  its  height,  and  the  vastnesa 
of  tlie  workings  carried  on  beneath  it,  presents,  when 
lighted  up,  a  most  impressive  spectacle.  The  fol- 
lowing is  a  ground  plan  of  the  old  Bradley  miue, 

nearBilstou.  There 
are  two  shafts  ad- 
jacent to  each  other 
A  A.  Tlie  horse 
gate  ia  indicated  by 
R  B,  and  the  nar- 
rower gallery,  com- 
mencing at  one  of 
the  pits  and  termi- 
nating in  the  open 
workings  at  c,  is 
the  air  way.  The 
strouger  dai'k  por- 
tion of  the  engraving  is  the  rib,  surrounding  the 
work  ;  D  is  a  bolt  hole  or  passage  through  the  rih ; 
and  E  E  E  are  bolt  holes  stopped  to  cause  u  circida- 
tiou  of  air  thi'ough  the  work.  F  is  a  mass  of  coal  left 
to  support  the  shaft.  Tlie  masses  severally  marked 
G,  arc  the  pillars  which  support  (he  roof:  the  two 
smaller  ones  h  h,  are  called  by  the  miners  "  man  of 
war"  pillars.     The  excavated  spaces  in  llic  diiecUou 
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of  the  darts  arc  merely  called  opeuings  :  those  in  Ihc 
cmss  (lireclion,  stalls. 

In  tlie  method  of  proceeding  by  nanotv  or  hn^ 
n-orl\  as  practised  about  Newcastle,  the  excavations, 
as  already  intimated^  are  conducted  on  a  much  more 
complicated  plan  than  those  just  described.  To  give 
some  idea  of  the  mode,  it  may  bo  stated  that  long 
passages  are  cut  through  the  coal,  genei'ally  in  a 
straight  line  :  these  opeuings  axe  crossed  by  others 
at  right  angles,  and  4  or  5  yai"da  ^vide,  the  solid  iu- 
ten'cmng  masses  forming  rectangular  pillars  of  coal 
20  yards  by  9,  or,  in  some  instances,  square  cubes  of 
about  the  latter  measiurement  on  each  side.  It  is  in 
collieries  of  amazing  depth,  and  containing  many 
miles  of  excavation  thus  arranged,  tliat  perfect  ^  enti- 
lation  becomes  an  atTair  of  eq^ual  difficulty  and  im- 
portance. 

The  efficiency  of  any  system  of  ventilation  con- 
ducted upon  the  ordiiiaiy  principles,  must  depend 
lainly  upon  au  attention  to  tlu'ee  particulars : — 1, 
ipou  the  opening  of  proper  apertures  for  the  admia- 
^Bion  of  the  atmospherical  current ;  2,  on  some  me- 
lod  of  accelerating,  and  by  tliia  means  renewing, 
je  volume  of  air  in  progress  through  the  mine ;  and 
J,  iu  such  a  conatniction  of  tlie  undergromid  works, 
Ithat  every  part  sliall  be  exposed  to  tlie  ventilation. 
iTo  illustrate  this  description — suppose  the  annexed 
diagram  (fg.  28.)   to  represent  a 
tube,  having  each  end  bent  upivards 
at  right  angles  vn{\\  the  horizontal 
portion,  so  as  to  form  one  level  and 
two  upright  limbs.     In  tliis  state, 
the   tube   will    be   filled   with   air 
tlirougboul,  just  as  it  might  be  filled  with  water. 


Fig.  28. 
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which  would  stand  at  tlit-  sauie  height  in  each  limb; 
of  course,  there  will  he  no  circulatiou* ;  so  that 
should  any  cii'cumstancc  occur  to  deteriorate  the  air 
in  any  pait,  ewpecially  in  the  horizontal  portion,  it 
would  remain  either  sta^ant  near  the  spot  where  it 
wa»  generated,  or  merely  diffuse  itself  through  the 
adjitcent  mass.  And  although  the  cause  of  deterio- 
ration might  be  of  such  a  nature,  that,  by  rarifyiuff 
tlie  internal  volume  in  its  vicinity,  there  would  he  a 
slight  descent  of  fresh  air,  still,  as  the  atmosphere 
would  coutiuue  to  press  equally  upon  Iwth  apertures, 
nothing  like  circulation  would  take  place,  while  the 
impure  mass  might  he  increased  and  concentrated. 
But  if  to  the  tuhc  a  we  apply  the  flame  of  a  hunp, 
or  in  any  other  way  raise  tlie  temperature  withinside, 
a  new  state  of  things  instantly  commeuces  ;  a  current 
of  fresh  air  will  rush  down  the  tube  B,  and  passing 
along  the  horizontal  part  c,  will  re-issue  at  a,  thus 
veutllatiugy  or,  aa  it  were,  sweeping  tlte  entire  pas- 
sage :  and  this  operation  will  go  on  so  long  as  heat 
is  applied  at  A.  This  is,  in  fact,  nearly  the  entire 
theory  of  simple  veutilatiou ;  B  representing  the 
doimicast  pit  or  shaft,  by  which  the  air  descends  into 
c,  or  working  drift;  after  sweeping  which,  it  rises  to 
mis  with  the  atmosphere,  by  tlie  upcast  sliaft  A.    And 

*  Iiv  pnLcli>ue,  howcivQr,  llie  roeuU  b  winowhsi  difTarvni,  aving  ta  the 
lompGratitro  of  ouo  j>itr(  of  ibo  luUiu  bi'iug  mieod  vouddcrubly  lui;li<n'  tiiiui 
Ihc  other,  Dning  in  the  pTeEaDc-D  of  tto  woilipiBU  Aitd  olhur  caneos.  Tlie 
■u«4iiiiL  ti  dip.)iit  in  caQtiticteJ  with  a  riKc-pU,  by  uilrin,  a  itrung  circulali'm 
of  nil  like  nioil  ro]iiiii>i>iii::cs.  If  tbu  Hir  at  tUc  siirfaco  ih  al  tliu  frtM-zii^ 
jioint,  it  dosrenda  tl:i«  dip  or  deepest  ]>Lt,  trwzfM  nil  thu  wal<ir  upon  Iho  *\icl 
of  ttu)  pit,  fknd  «vtMa  forms  kid«s  upon  ihr  roof  of  iho  cocil  j  but  iba  Mcma 
air,  in  ics  parage  olcng  itic  boardiruys  to  tlii:  rluc-pit,  Kbkh  t!i  genoroJly  of 
Jess  di>)Jtl),  has  its  tsmpDraLuro  gruiitly  iiiurvaaDd,  mid  issuos  from  tlie  pll 
mouili  la  till!  ftiiiii  ('f  n  dctiw  mii^lj'  viornil,  l*»rniud  b^'  tin*  ci^ttOiniiaU'oti  vf  Uiv 
natural  vapour  oT  \he  inlui'  iit  fUi.'  frfi^zliig  aiiEio«]>tii>i«.  Mi,  Giild,  iu  Edin. 
Pbil.  .loiiTiu  vu],  I.  t:tl,  n-hi;n'  rt  »rni's  iil  inn-nligiition*  en  thr  teniixirAlun^ 
<>f  air  Hm)  water  In  coal  mini'i  mnv  be  futuid. 


rif  a  colliery  consisted  simply,  as  is  here  supposed,  of 
Hiiigle  passage,  however  long  or  torhious  that  pa»- 
sag^e  miglit  be,  between  one  pit  and  another,  no  mode 
of  ventilation  coiiltl  be  better  than  tins. 

In  practice,  the  following  is  the  method  of  venti- 
^lation  ordinarily  adopted : — a  (Jltf.  29.)  is  Uie  dowii- 

Fig,23. 


[cast  shaft,  and  b  the  upcast;  at  a  short  di?(tance from 
the  bottom  of  the  latter,  and  in  the  connecting;  passage 
c,  is  placed  a  furnace  d,  consisting  of  a  platform  of 
iron  hai's,  raised  somewhat  from  the  groiin<l,  and 
covered  with  a  fire  of  7  or  8  feet  in  ividtli,  by  12  feet 
in  length.  The  smoke  and  draught  of  this  fii*e,  in- 
stead of  being  connected  with  the  bottom  of  tlie  pit 
Bj  are  provided  for  by  the  carrjing  of  an  arched  tUiJt 
E,  in  an  inclined  <lirection,  from  above  the  tirc-placc 
into  the  shaft,  at  a  little  distance  from  the  bottom.* 
A  stopping  of  boards  is  placed  al  f,  to  prevent  access 
of  the  air  in  tliat  tlix'cction.  In  wliat  is  called  com- 
pound ventilation,  a  pasMago  is  earned  from  G,  where 
there  is  also  a  furnace,  to  another  downcast  pit  h,  in 
an  opposite  directiou  to  the  first.  Wallseud,  Percy 
Main,  HebbmTi,  and  Heaton  collieries,  were  all  ven- 
tilated upon  this  principle. 

•  In  otilinnry  rMos>  llio  aiiioke  from  Iho  tiiiiti!r):;r»imd  /umncu,  oi  Othor 
•rorkf,  is  rotidiicliKl  h;  n  Irttprnl  fine  near  thu  k>iJ  uf  tbc  n)xeSi  inlo  it  mpB- 
rictua  chimn«r  (tetjty.  S6.  j>.  Wi). 
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So  far  the  apparent  object  is  mci*cly  the  ventila- 
tion of  a  single  passage,  or  0]>en  space,  bctiveen  the 
pits ;  but  us,  by  a  law  of  pneumatics,  tlie  air  lias  a 
tcnilcucy  to  rush  fi-om  the  downcast  to  the  upcast 
sbafl  by  the  nearest  openings,  a  large  poi-tinn  0/ 
every  tract  of  workings  carried  forward  by  the  narrm 
plan  as  above  mentioned,  would  be  uniisited  by  die 
fres^li  cuiTent,  if  it  were  not  compelled  by  certain  con- 
trivances to  traverse  all  the  galleries.  To  shew  how 
iliis  is  effected,  Jig,  30.  represents  a  plan  of  a  sniall 

Fig.  30. 
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working  ventilated  by  the  compoiuid  method  abuve 
alluded  to,  only  that  in  tliis  instance,  instead  of  two 
do«Ticast  pita  and  one  upciist,  we  have  the  Ihree 
fonned  by  bratticiug  or  boai-ding  a  single  sliaft  into 
throe  divisioD-s  a  e  i — the  two  former  letters  indica- 
ting the  dfimicast,  and  tlie  latter  the  upcast,  sections 
of  tlie  pit :  near  to  tlie  bottom  of  the  latter  are  the 
two  furnaces.  Tlic  darts  sheiv  the  lUi'ection  of  the 
two  cniTents  of  air  from  their  respective  downcast 
pits,  to  llie  bottom  of  the  upcast  pit.  Tlie  single  lines 
ill  the  figure  shew  the  headway  bi-attiecs ;  llie  double 
lines,  the  stoppings ;  m  m  m  in,  the  winning  head- 
ways, driven  in  the  longitudinal  direction  of  the  coal, 
or  in  the  tine  of  its  bearing ;  n  n  n  n,  the  stenlingH, 
or  opening  between  the  double  lieadways ;  w  w,  the 
walls,  or  passages  between  the  boards  at  the  end  of 
each  pillar ;  b  b  b  b  l  h,  tlie  boai'ds  or  passages  tlri- 
ven  in  the  transverse  direction  of  Uic  coal,  and  at 
right  angles  out  of  the  headways  ;  the  hoards  are  the 
places  from  wliich  the  daily  supplies  of  coal  are  ob- 
tained. Jnst  beyond  the  darts  on  each  side  of  x  are 
the  tiv'o  furnaces  ;  k  k  k  are  tliree  arches  by  which 
the  current  of  air  is  carried  over  its  former  course. 

In  the  old  method  of  simple  vcatilation,  tlie  air, 
after  descending  tlie  downcast  pit,  would,  as  before 
stated,  pass  in  the  shortest  line  to  the  upcast,  but  was 
prevented  by  doors  and  stoppings,  and  carried  roimd 
by  the  extremities  of  the  workings  to  the  upcast 
sdiaiit,  without  ever  visiting  the  interior  parts  of  the 
mine,  in  which,  conseijuently,  the  air  was  left  to 
stagnate.  If,  therefore,  a  discharge  of  inilammable 
gas  happened  to  occur  in  the  old  workings,  as  it  not 
ancommonly  did,  it  soon  <liffu8cd  itself,  and,  along 
with  the  stagnant  air,  got  into  the  course  of  the  at- 


leric  ciiiTciil,  rendering  it  wcarly  i 
the  workmen  to  prevent  its  exploding  at  their  liglils 
as  t-hey  pass  and  repatis  along  the  working  licadwayB. 

The  inadequacy  of  this  system,  according  to  the 
testimony  of  Mr.  Buddie  *,  was  fully  admitted ;  but 
no  improvement  was  made,  imtil  the  late  ingcnioai 
Mr.  Spedding,  of  Whitehaven,  to  whose  memory  our 
trihiite  of  gratitude  is  due,  suggested  the  idea  of 
coursing  tfie  air  ;  that  is,  forcmg  it  through  every 
passage  of  the  several  workings,  or,  in  other  words, 
making  an  air-pipe  of  every  passage  of  the  several 
workings  of  a  coal  mine  :  this  sweeping  of  every  part 
is  effected  by  a  complicated  aiTangement  of  stO])piug8 
and  trap-doors }  and  so  long  as  these  are  kept  in 
order,  and  the  passages  open,  it  is  almost  impossible 
for  there  to  be  any  accumulations  of  inflammable  ga3», 
owing  to  stagnation  of  the  air  in  any  part  of  the 
workings. 

Besides  the  method  of  rarifying  a  volume  of  air  in 
the  upcast  shaft,  so  as  to  promote  ventilation  by 
means  of  a  fmnace  placed  near  the  bottom,  or  as  is 
sometimes  the  case,  on  the  top  of  the  pit.,  various 
other  contrivances  have  been  adopti'd,  such  as  rari- 
fying the  air,  by  pasang  it  through  a  large  iron  I 
cyUader  heated  to  a  high  temperature— the  inflam- 
mable gases  never  igniting  from  contact  mth  hot 
metal  through  wliicli  they  may  pass,  though  they 
would  inevitably  explode  were  they  to  come  over  an  I 
open  fii-e.  Exhausting  and  forcing  pumps,  worked 
by  the  engine,  have  sometimes  been  employed  :  Mr. 
BudiUe  prefers  the  former,  because  by  the  exhausting 


*  Prom  whoKi!  intcregtinfr  teller,  addressMl   la  1813  lo  Sir  R.  Milb>uUi«i 
Baft.,  on  the  various  maitcs  empl'ij'-ral  in  Ihn  rcnlilalinn  of  collieries,  cli«'i4' 

Jescriiitlcinif*  are  ddriv^il. 
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«Tstem  tlic  atmo8p}icre  always  presses  on  the  donu- 
cast  shaft ;  whereas  by  tlio  contrary  method,  the 
current  of  air  often  recoils  in  pinched  air  courses. 
Emissions  of  stcaiii  and  wattr  have  also  been  applied 
an  Tentilation — tlio  fonuer  to  aid  tlie  descent  of  cool 
air  in  the  do>viicaiit  shaft,  aud  tlie  latter  to  procure 
nuification  in  the  upcast. 

As  furtlier  lUusti-ative  of  the  f?enei-al  coui-se  of  un- 
derground working-  in  the  north,  may  be  given  the 
subjoined  particulars  relative  to  Felliaig  Colliery, 
situate  about  a  mile  and  a  half  east  of  Gateshead^  in 
tlie  county  of  Durham,  and  memorable  as  having 
been  the  scene,  in  1812,  of  a  most  dreatlful  explosion 
of  "  fire  damp,"  by  which  ninety-two  human  beings 
were  suddenly  hunied  into  eternity.  Tlie  accoimt 
is  extracted  from  tlje  Introduction  to  a  Funeral  Ser- 
mon preached  on  tlie  occasion,  and  published  by  the 
Rev,  John  Hodgrton,  the  intelligent  historian  of  the 
county  of  Northumberland.  Tlie  colliery  alluded  to 
is  in  the  parish  of  JaiTow,  celebrated  aa  the  birth- 
place of- tlie  "  Venerable  Bcdc,"  and  still  exhibiting 
Jlie  ruins  of  the  mouusteiy  founded  by  him.  The 
locality  contains,  in  common  with  the  adjacent  neigh- 
bourhood, several   strata  of  coal,   the  uppeimost  of 

hich  were  extensively  wrought  in  the  beginmiig  of 

[tlie  last  cenhu-y.     The   stratum    called  the   High 

Main,  noticed  in  a  previous  chapter,  was  "  won,"  or 

come  at,  in  1779,  and  continued  to  be  wrought  till 

e  lOtli  January,  1811,  when  it  was  entirely  exca- 
d.     Tlie  present  colliery  is  in  the  seam  called 

e  Low  Main.     It  commenced  in  October,  1810, 

d  was  at  full  work  in  May,  1811.     The  working, 
ir  downcast  shaft,  called  the  John  Pit,  in  accordance 

ith   the   general  custom  of  ginng  names  to   the 


I 


224    UNDERGROUND  WORKS  AND  VENTlLATrON. 

shafts,  18  201  yards  Jeep,  anJ  funu»beU  with  a  ma- 
chhie,  or  steam  engine,  for  drawijig  the  coitJ,  and 
witli  an  engine  called  a  whim  gin,  wrought  by  horses, 
and  of  use  in  letting  down  and  drawing  up  the  work- 
men when  the  machine  chances  lo  be  crippled,  or 
repairing ;  and  when  it  lies  idle  on  pay  Saturdays 
and  ou  Sundays. 

The  up-cast,  or  air  furaace  shaft,  called  the  Wil~ 
limn  Pit,  is  on  an  eminence  560  yards  south-west  of 
the  John  Pit,  and  ia  distingiushed  by  a  wliim  ffin, 
and  a  lofty  tube  of  brick  work,  lliis  shaft  is  232 
yards  deep.  Over  each  pit  two  iron  pnlhoa,  weighing 
9  cwt.  a  piece,  and  over  wliiuh  the  ropes  passed,  were 
suspended  on  a  shal't-frame.  The  stoppings,  which 
are  commonly  made  of  brick  and  lime,  were  in  tliis 
colliery  strengthened  on  each  side  with  a  waD  of  ( 
stone.  Tlie  trap  doors  were  made  of  stout  wood  j 
and  each  attended  by  a  boy :  they  are  seldom  used 
Ijut  in  the  avenues  leaduig  from  the  working  sliaft  to 
the  workings. 

In  all  lai'ge  collieries,  the  air,  as  already  intimated, 
is  accelerated  tbrougli  the  workings,  by  placing  a 
large  fire,  soraelimes  at  the  top  and  sometimes  at  the 
bottom  of  the  upcast  shaft ;  in  the  latter  case  it  is 
usually  connected  with  the  pit,  serving  as  a  chimney, 
by  an  arched  gallery  of  brick,  which  in  this  colliery 
was  about  60  feet  in  length,  the  furnace  being  six 
feet  from  the  bottom  of  the  shaft.  The  course  of  air, 
in  the  works  at  Felling,  was  merely  up  and  down 
some  of  the  principal  boards  in  use,  until  it  traversed 
the  newly  formed  sheih,  or  set  of  workings ;  and  aiter 
fanning  them,  found  its  way  down  a  passage  called, 
from  it  use,  the  crane  board,  after  which  it  ascended 
into  tlie  funiacc,  and  thence,  charged  witli  noxious 
vapours,  into  the  open  air. 


It  13  assumed  in  the  previous  remurks,  tliat  the 
purity  and  wliolcsnmcnt'ss  of  a  coal  mine  has  no  re- 
ference to  its  depth,  Uiough  lliis  has  been  disputed, 
on  the  ground  that  the  gas  is  more  condensed,  and, 
lliercfore,  more  explosive  in  deep  than  iu  shallow 
^  mines.      If,    however,    the    air    be    conducted    in 
sufficient  quantity  through  all  parts  of  a  mine,  aa 
—^  ftbovc  described,  and  no  falls  of  matter  from  the  i-oof 
B  occur  to  prevent  its  \Tsitiug^  every  qimrter,  tlie  old 
■«xcavationR,  which  are  called  wastes,  will  be  aa  con- 
'  slantly  ventilated  by  as  pure  air  as  the  boards  in 
which  the  men  are  at  work — each  pail  of  the  miue 
will  be  uniformly  wholesome  j  but  when  obstructions 
If  occur,  and  are  not  speedily  removed;  when  the  fire 
in  tlie  furnace  shaft  is  negleclctl;  or  liVhen  care  has 
—^  not  been  taken  to  place  the  stoppings  and  trap-doora 
■zn  proper  places,  or  the  trap-doore  arc  carelessly  left 
Btpen,  or  stoppings  fall  down, — in  all  these  ciuses  ac- 
'  cimiulations  aijire-damp  (callcdi/y^f'  by  the  colliers), 
immediately  commence  in  places  deprived  of  the  at- 
lospheric  ciuTcnt,  and  continue  to  train  their  dreud- 
artillcry,   and  grow  sti-ong  in  danger,   till  the 
\ft^astemen,  or  ventilators  of  the  mine,  discover  them, 
[and  wash  them  off,  or  they  ignite  at  the  worlmicn's 
candles.*     Blasts  occurring  iu  stagnations,  as  iu  the 
fece  of  one  or  two  boai'ds,  though  they  generally 
I  Bcorch  the  persons  in  their  way,  seldom  kill  them  j 
but  when  the  air  has  proceeded  lazily  for  several 
days  through  a  colliery ,  and  an  extensive  magazine 


'  ■  To  prevent  (lie  accumulaiion  of  thu  fire  dnnnj),  it  iru  fattaetly  a  practice 
nlth  llie  workmon  (u  set  fin  to  ii  by  tbc  Aoiov  of  a  canJle;  using  tlie  prc- 
CMidou  of  lying  proatniti.-  ou  tlie  groimil  during  the  i<xplgEii>n;  but  Clii«  dnn- 
gamitn  practice  lias  loug  I>e«n  relin  qui  shed,  except  in  »ame  collieries  wIiMa 
the  q^unntily  is  so  InconsidcrAbtu  ba  Lo  render  Lhe  lighiing  it  mere  muLtcr  vf 


of  firo  daiup  is  ignited  in  the  wastes,  then  tlie  ^hole 
mine  is  instantly  illuminated  with  the  most  brilliant 
lightning — the  expanded  fluid  diives  before  it  a 
roaring  whirl  wind  of  flaming  air,  which  tears  np  every 
thing  ill  its  progress,  scorching  some  of  the  miners 
to  a  cinder,  burying  otliera  under  enormous  heaps  of 
ruim  shaken  from  the  roof;  and,  thundering  to  the 
shaft,  wastes  it  volcanic  fury  in  a  diachaige  of  thick 
douds*  of  coal,  dust,  stones,  timber,  and  not  unfr«- 
quently  limbs  of  horses. 

But  thia  part,  though  apparently  the  most  terrible, 
is  not  the  most  destructive  effect  of  tliese  subterrane- 
ous thunderings.  All  the  stoppings  and  trap.doors 
of  the  mine  being  blown  down  by  the  violence  of  the 
concussion,  and  the  atmospheric  current  being  for  a 
sliort  time  entirely  excluded  from  the  workings,  those 
individuals  tliat  suiTive  the  discharge  of  the  fire  damp 
are  often  instantly  suffocated  by  the  ajier-thmp, 
wliich  inunediately  fills  up  the  vacuujn  caused  by  the 
explosion.  This  deleterious  vapour  is  called  choke- 
damp,  and  surfeit  by  the  colliers,  and  is  the  carbo- 
nic acid  of  chemists.  Wliile  tlie  mine  is  at  work,  it 
lies  sluggishly  upon  its  floor,  and  suiTers  the  atmos- 
pheric air,  as  a  lighter  fluid,  to  swim  upon  it :  fire- 
damp, being  the  lightest  of  the  three,  floats  upon  the 
atmospheric  air,  and  thereby  occupies  a  space,  ac- 
cording to  its  present  quantity,  nearest  the  roof  of 
the  mine.  A  detailed  account  of  one  of  these  dread- 
fid  explosions,  and  of  its  fatal  consequences,  will  oc- 
cur in  a  subsequent  chapter.  The  description  of  Fel- 
ling Colliery  is  adopted  here,  not  only  as  giving  a 
very  clear  idea  of  the  general  character  of  the  under- 
grotmd  an-angeraents  of  the  coal  mines  of  Northum- 
berland and  Durbam,  but  also,  because  it  was  con- 
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siJeretl  hy  tlic  workmen  a  uiodcl  of  port'cctiuu  iti  Uiu 
juirity  of  ils  air,  aiitl  orderly  aiTuugemeuts.  The 
coals  from  tiic  shelhs  or  wovkiiiy;  boards  on  each  side 
of  the  Williiuu  Pit  were  couveyed  in  sti'ong  mckur 
baskets  or  corves,  to  the  crane  on  trams,  a  narrow 
frame-work  of  wood  mounted  on  four  low  wheels : 
liiis  work  was  done  by  barrojrmens  und  putters,  some 
of  whom  are  men,  and  manage  a  Irani  singly,  by 
going  beliiud  it  and  puslung  it  forward ;  these  aro 
called  having  putters,  or  fii'iidsmen :  the  others  arc 
two  to  a  tiam,  and  are  called  headsmen  and  foals, 
llie  former  of  whom  pull  before  at  a  rope  called  a 
toam,  and  llie  latter  push  behind  with  tlicii*  shoulders ; 
boys  about  15  or  1(5  yearn  old  are  employed  in  this 
■department   of  the    colliery.      Horses  are  likewise 

sed  in  <h'awing  the  coals  along  those  lines  of  the 
working,  where  there  is  suffieient  room  for  theto. 
Tlie  use  of  the  crane,  in  one  of  the  boards  mentioned 
before,  is  to  lift  tlie  leaden  corves  off  the  ti'omsj  upon 
waggons  which  differ  little  from  the  traiusj  except  in 
their  being  larger  and  stronger.  From  the  crane, 
about  four  waggons,  each  carrying  two  cones,  and 
chained  together,  were  taken  to  the  craue  board,  by 
means  of  an  inclined  plane,  on  which  the  empty  wag- 
gons were  drawn  np  by  the  descent  of  the  loaded  ones, 
both  sets  being  attached  to  a  chain  passing  over  a  bo- 
izontal  wheel,  connected  by  machinery  with  a  brake, 
in  the  cliarge  of  a  hraketnun,  and  adapted  to  regulate 

c  velocity  of  the  waggons.  From  the  bottom  of  the 
inclined  plane,  the  coals  were  conveyed  on  the  same 
waggons  to  the  John  Pit.  Tliis  inclined  plane  was 
reckoned  equal  to  saving  tlio  daily  expense  of  at  least 
horses — the  whole  concern,  at  the  period  immedi- 
itely  preceding  the  cata«tiophe  afterwards  mentiojied, 
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wore  (he  features  of  the  greatest  possible  prosperity, 
and  no  accident,  except  a  trifling  explosion  of  fire- 
damp, sliglttly  bnniing  two  or  tliree  workmen,  had 
occuri'eil.  Two  shijis^  or  sets  of  moii,  were  cou- 
stantly  employed,  except  on  Sundays.  Twenty-five 
acres  of  coal  had  been  excavated.  The  first  shift  en- 
tered the  mine  at  four  o'clock,  a.  m.,  and  were  re- 
lieved at  their  working  posts  by  the  next,  at  eleven 
o'clock  in  the  morning.  Tho  establishment  it  em- 
ployed mider  ground,  consisted  of  about  1 28  persons, 
who,  in  the  fortniglit,  from  the  11th,  to  the  25th  of 
May,  1812,  ^vrought  624  scoren  of  coiJ,  eqiml  to 
1,300  Newcastle  chaldrons,  or  2,455tS  London  chal- 
drons. 

In  the  Annals  of  Pliilosopliy  for  April  1816,  there 
is  an  interesting  communication  on  the  ventilation  of 
coal  mines,  by  Lieut.  Menzies,  of  Durliom.  The 
object  of  the  ^vriter  is  to  recommend  a  metliod  of 
working  in  which,  the  floor  and  roof  of  the  mine 
shall  be  inclined,  confoi-mably  to  the  dip  of  the  strata, 
which  may  range  perhaps  from  one  in  five  to  one  in 
twenty  j  though  about  one  in  twelve,  or  nearly  the 
mean  of  these  extremes,  may  be  mentioned  as  cor- 
responding with  several  collieries  on  the  Tyne  and 
Wear : — and  moreover,  it  is  proposed  tliat  the  lines 
of  working,  instead  of  being  rectangular  as  repre- 
sented in  jig.  30,  shall  be  diagonal,  in  order  tliat  the 
air  may  circulate  more  freely.  It  is  not  necessary 
in  this  place  to  go  into  the  details  which  are  given  at 
great  length  in  the  work  above  named — and  more 
especially  did  this  omission  appear  immaterial,  as  on 
asking  a  liighly  respectable  manager  of  a  colliery,  to 
whom  the  writer  of  these  pages  has  been  indebted  ■ 
for  several  valuable  particulars,  whether  such  a  mode 
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of  working  was  in  aiiy  instance  adoptotl  in  iho  cuiinty 
of  the  projector's  rosidi'ncc,  tlie  rejily  wa-s : — >"  I 
know  of  no  case  where  the  workinj^s  arc  driven 
ohliqiiely:  he  couhl  only  he  a  theorist  wlio  would 
recommend  snch  a  plan."  The  scheme  of  Mr. 
Menzies  will  he  at  onco  comprehended  from  t]ie 
sketch,  (fitf.  31.)  representing  a  small  tract  of  work- 
Fig.  31,  inSM,    ^n.    whicdt    the 

straight  ]>ai'allel  linen 
mi  each  side  tlie  main 
drift  between  the  two 
pits  A  and  u,  are  the 
headways,  uud  tlie 
oblique  lines  crossing 
them,  so  as  to  leave 
tlie  pillars  of  coal  of 
rUomboidal  form  in- 
stead of  being  paral- 
lelograms as  iu  ordi- 
nary  cases,    arc  the 


I  working  boards :  so  that,  supposing  the  downcast  shall 
A  to  be  180  yards  deep,  and  at  a  distance  of  1200 
yards  from  the  upcast  b,  which  is  80  yards  deep, — 
the  strata  rising  at  the  rate  of  one  yard  in  twelve — 
■all  the  side  worldngs  will  also  rise  according  to  their 
angle  "ith  the  direct  line  of  tlte  hading  or  dip,  towards 
_  llie  upper  pit,   and  thus   (Uscliarge   Uieir   contami- 
Knated  air. 

^    In  conclu<ling  tliis  Cliapter,  it  may  he  added  t!iat 
the   evolution   of  fire-damp  iu  mines  is  iu  general 
grad.ual  and    slow :  but  not  imfrequently  great  dis- 
[cbai'ges  of  it  ore  made  into  tlic  workings,  froin  what 
termed  blowers.    A  blower  is  a  fissuw,  or  small 
>poning  through   which  the  stream  of  inflammable 


gas  niches  into  the  mine,  in  great  quantity,  and  witli 
considerable  noise  j  as  if  the  reservoir  from  which  il 
comes  were  rnider  the  pressure  of  a  Lead  of  water, 
which  may  in  some  instances  be  the  case.  Iliesc 
jets  arc  sometimes  met  with  in  the  most  perfectly 
reufilated  collieries,  where  they  excite  no  apprehen- 
sion ;  and  we  have  known  the  colliei"s  collect  the  gas 
in  large  bottles,  wliicli  they  closed  with  clay^  carried 
them  home,  and  there,  mcdiing  a  small  hole  throngli 
the  clay,  have  lit  and  used  them  as  portable  gas- 
lamps.  Blowers  arc  said  in  general  to  proceed  from 
the  roof,  bwt  are  sometimes  also  obsencd  to  issue 
from  the  floor  of  the  mine,  The  stream  of  gas,  how- 
ever strong  at  first,  is  generally  found  to  diminish 
gradually  and  then  to  cease  altogether.  When, 
however,  the  discharge  is  either  so  great  or  so  con- 
tinned  as  to  be  dangorons,  it  may  he  led  by  a  tube  f 
ihe  nearest  way  to  the  upcast  shaft  j  some  part  of  tlic 
tube  being-  heated  to  promote  its  motion  through  tlit; 
conduit*. 

A  curious  method  was  sometimes  formerly  em- 
ployed  in  the  Leicestershire  mines  to  expel  the  car- 


■  FerEmpa  uoiMug  teatts  to  gi^re  a,  Btnmger  or  more  impresa^e  idea  of  Uw 
tenible  prgximiLy  to  dtuigsT  141  vhicli  the  pittn«n  pursues  hi«  labour,  Uiui 
the  maitiner  in  which  the  carburetted  hydrogen  is  ei'olTeil  nliovn  groanil  &t 
one  or  two  ot  Ih-s  Newrastle  piU,  oilJ  woe  fornierly  tho  ca^e  hIiu  at  Work- 
iugtou  and  WJiilelmveu.  Not  far  from  IVallsond  cliurcb,  a  four  iuL'li  pipo- 
connected  at  tlio  pit  boltiim  with  imineuEated  portion  oTi^osI  strattLCXlfuding 
aboat  fO'Hr  ncras,  i&  curried  up  as  higU  oa  ihfi  head  geoc:  from  llie  nrifiM 
of  tbis  tube  there  conatODtly  iBsucs  od  ignited  stNam  of  gtu  liirmtcig  a  6a$ 
of  flamp,  nC  least  olaht  or  oint-  feel  in  lengLli.  At  tiiy^lii^and  iudecd  dnricj 
the  da; — ihi*  U  ciJuspieuouB  lo  a  conBtdprable  dlsiaiici^;  nnd  on  approiKhittg 
Ihe  spot,  Hucli  U  Che  furc«  tdtli  wliidi  llie  iiiHuiDiuable  yapour  in  DmlKi.'di 
that  i'L  produces  it  aouiiil  like  tbi:  ronriD^  of  n  blast  fumdce.  Thv  itninirDM 
natHTiO  gosAmet^r  in  n'hich  this  trcmcudoua  ageal  U  colli' i-tc-d,  nippUes  ihe 
AtLmo  At  ibo  rota  of  elorn  tiogKhciuii:  per  minute!  There  ia  a  similar  cni>- 
filoa  al  Willington  colliery— the  dischiarge  is  most  vehcfnoni  when  the  wind 
bluiri  from  iJjt  aouth  cast. 
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l)urelted  liydrogeu.  lu  short  Jistaucea  from  the  main 
cxxrrent  of  veutilation,  "  a  workman  crouched  upon 
all  fours  witlioul:  a  light,  keeping  his  head  low  to 
prevent  breaking  the  gas,  or  a  mixture  of  it;  and 
fastening  a  hook  willi  a  string  tlirough  it  in  the  roof 
at  the  extremity  of  the  opening.  He  then  returned, 
in  tlie  same  maimer,  to  the  entrance  with  the  two 
ends  of  the  string  in  liis  hand :  to  one  of  Uiese  ends 
lie  fastened  a  lighted  caudle  fixed  in  clay  on  a  board — 
with  tJie  other,  he  drew  the  candle  to  the  exti-emity 
in  good  air,  and  finally  raised  it  to  the  hook  in  the 
roof,  when  its  flame  ignited  the  gas  at  that  point, 
upon  which  a  violent  rush  of  atmospheric  air  imme- 
diately took  place."*  The  introduction  of  the  Davy 
lamp  has,  however,  mostly  superseded  this  perilous 
practice. 


•  ae<A.  Facts,  p.  26. 
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Meas  of  unpleasantness  and  danger  associated  vUk 
Coal  Pits  in  general— Few  persans  like  to  descend 
to  inspect  the  subterranean  workings — An  interesting 
sight  to  t/ie  Visitor — Impressions  earperienced  in 
traversing  the  deep  Jiery  mines  about  Newcastle — 
Plan  of  removing  the  pillars  n-hick  support  the 
roof- — Cruskes  &r  creeps — Working  crept  Coal — 
Appearance  of  ike  Pitmen  underground— ^Steel 
mill — Use  of  Horses — Anecdote — Emplogment  of 
Females — Implements  used  hg  the  Collier— Frac- 
tures of  the  Coal — Backs,  cutters,  and  partings — 
Methods  of  breaking  down  the  Live  Coal — Attempts 
at  the  introduction  of  Machinery. 

X  ROM  wliat  has  been  stated  in  the  preceding 
Chapter,  a  tolerably  accurate  idea  may  be  fornieJ  of 
the  undergi-ound  economy  of  a  coal  mine  in  its 
general  scope.  It  ^vill  be  proper,  however,  to  describe 
some  of  those  dangerous  but  not  unusual  combiua- 
tions  of  working  by  means  of  which  a  still  gi'cater 
proportion  of  the  entire  coal  is  ohtaincil,  and  also 
to  go  a  little  more  into  detail  relative  to  the  actual 
operations  of  the  colliers.     As  exhibitions,  the  niiuia- 
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turc  mulel  of  a  coal-work  iu  ouo  of  Uic  fosiiioua- 
Ide  Bazaars,  and  even  the  Tliomcs  Tunnel,  havo 
attracted  ihc  attention  of  parties  in  tlic  metropolis ; 
while  few  persons,  actuatetl  by  curiosity  nxcrely,  Iiave 
the  resolution  to  descend  a  coal-pit,  whether  they 
happen  to  he  residents  or  visitors  in  the  colhery  cHa- 
Iricls :  this  circumstance  is  perhaps  generally  attri- 
butable partly  to  the  prevalence  of  a  vague  notion  of 
danger,  and  comiected  therewith,  the  necessary  uii- 
pleasautuess  iu  most  instances,  of  traversing"  the  ex- 
cavations amidst  the  dirt  and  moisture  commonly  met 
with  in  such  places*.  Yet  these  considerations  and 
inconveniences  overcome,  and  they  are  often  greater 

•  Th«  coUiuritiB  belonging  lo  Enrl  FilzMriilium  at  Elaecai  and  RatrmorsL, 
tiDAr  BuUiorbsja,  arc  ciLrrivd  ou  vitb  grcal  spirit,  aail  tlio  wliulo  of  t1io  Br- 
^■utf^^UL■alI)  I'oi'  H~i>i'kitig  Uium  ilto  ou  ii  ttcalo  of  grcal  uiB^uiCudu,* ;  ul  ib'ti  biuuo 
UiDK  (.hnv  are  conicd  out  with  a  dugreo  of  care  aiid  efFeci  lint  sur|)a8»n(l  Id 
thftt  part  uf  liie  country.  TIih  workin|{B  are  not  only  appronclHul  hy  tncaua 
of  thu  ilfawiiitj  s-baft,  but  &1ho  b^  n  fiitd'rU  or  NubU'rrsuiiau,  n'Uj,  su  tlia.C  tiutiil 
penons,  vliu  might  hi^Bilnlc  U>  nllow  llicrn^cKos  to  bu  let  dowu  bj  moan*  Of 
Iba  stoihtn-cii^itG,  nocd  bu  under  no  appnthcnsion  nbout  enUring  hj  tbe 
iuuliuud  goUei^',  Tberg  ia,  uiL>nHiviir,  Utilu  or  no  iire  Jump,  lo  that  the  col- 
liers vork  iritb  open  liunpa;  oud  ao  oluaii  and  couiraoiliaua  are  tho  hnord 
ways,  in  niiiny  pu.rts,  M  loiisl,  lUut  the  loji'iof  IVoia  Wonlwortli  Houac,  somo- 
limua  go  duwa  to  wiimisB  thu  oponiiionB,  iind  moro  jinnit'iilikrly  to  sec  llio 
inprciBioDS  of  orgctnic  renialui  with  wlikli  »nni«  portions  of  the  ilrata 
abtmad.  Tb«  roof  is  beauUful,  not  only  an  account  of  iLt  L«iiig  iu  same 
fl&c«s  licjilf  emboaMd  nith  lupidodnidrilic  imprcaslAus,  but  bvcuuac  it  i> 
for  tho  tnoM  piutt,  as  dry,  compact,  mid  cvvvi  a«  dm  stroot  puTcittent  lt»c1f. 
TbecomfDrtablenes^orthoboiirdwajEUnJcrfont.hiui  been  materially  Lessoned, 
sLncc  cho  ootosioti  vihtm  it  was  necessary  to  inuudmu  Ifao  v  arku  witli  wutor 
bum  ft  uelgbbouriog  reservoir,  iu  order  to  oitbiRiiUb  Ibc  biiniing  af  tbebcds 
of  coal  whiuh.  bad  beeji  trilfuUy  »et  tm  fire.  L'irly,  Ijowcver,  ai  mm  l.bd 
fliK>r  uf  Iho  mine  in  mdoy  partn,  owing  to  lliu  cuusv  Crat  a^igiidcl,  n'lmti 
lb(^  aiilhor  went  la  n  Ccv  days  previous  Id  wniiDg  tbia  p&rugrapb,  (June 
1835),  it  wag  by  no  Tnoans  inipLissabl(:>  Iu  curious  visitor.  TIjo  cntrauca  of 
■he  footniil  conaists  of  u  xteuX  front  with  two  lodges  of  hewn  stone,  baviog 
betncRH  tJicm  an  iron  gato.  Oiio  of  tbc  eliafla  is  cullod  llio  Royal  U'Dljain 
rii.  from  the  circunislaiii'c  of  bjv  present  Mtijesty  liming  once,  nhtn  Dubo 
of  ClurL'niru',  dfin't'iidod,  Hliing  willi  sorao  oiber  »Uustriou«  K>"'*Bt6  of  Enrl 
Fit/nllliitin,  (o  inspect  lln"  tvorkiii^  Tliis  nugUEl  pefBonago,  in  »I»«i  itaiJ, 
]iri'vinu»ly  of  toursiji  to  bis  iiCL-i'saion  to  Llip  Ibronc.  lo  haic  cuci'  dtsctndcd 
into  the  df^^p  wnildiiKn  tif  n  i-oal  mine  at  Nf^irchotlc. 


imagination 
more  BtrikiQg^  to  an  eye  unaccustomed  to  subterrnnean 
mining  operations  than  are  presented  by  those  im- 
mense caverns,  or  apparently  interminable  galleriea, 
in  which  the  pitman  pursues, 

"  Howe 'or  the  diiyHght  smiles,  or  night-storms  rare. 
His  dangerous  labour,  deeper  tban  ihe  grave  ; 
Alike  to  him,  whose  taper's  dickering  ray. 
Creates  a  dubipiis  Bubterranean  day. 
Or  whether  climbs  the  sun  his  noontidti  track. 
Or  starless  midnight  reigns  in  coif  of  black ; 
Intrepid  aliil — though  buried  at  his  work. 
Where  ambushed  deaths,  and  liiddcn  dangers  lark." 

Besides  the  rarer  occurrence  of  those  ancient  vege- 
table forms  described  in  previous  Chapters,  the  ciua- 
ous  \isitor  ■will  commonly  be  interested  by  the  more 
recent  raanifestationa  of  organised  existence.  In  the 
damp  recesses  of  Ute  mine,  several  species  of  the 
fungns  family  make  their  appearance :  as  these  are 
mostly  heautdfully  white,  sometimes  fiIament4)U8,  at 
others  like  tawed  leather,  Ihey  contrast  strikingly 
with  the  sombre  aspect  of  the  coal  from  which  they 
shoot.  Not  only  aj*e  there  various  species  of  fungi 
met  with  m  tlie  forsaken  workings  of  old  coal  mines, 
but  sometimes  mosses,  especially  the  Rhizomorphaceoff 
or  root  moss.*      Efflorescences  of  mineral   mattera 

*  In  tbo  oouL  mines  id  tbe  vicinity  of  Dresileti,  the  liMzomorpha phoipka- 
Tea  ara  said  U>  \<e  au  akuudctal  uulI  w  luBiiuoue,  ug  ovou  to  dazxle  ibe  eya 
by  th?  iirilliant  liglit  Clicy  aOuriJ.  Mr.  Erdiuon,  th.eComiliisBiout-i'  vt  Mini]»> 
thus  d«$cjibee  Hie  phosphoroscenl  appeaj:aD<;e  of  tlit;  R]iizotiiorphn:  in  ono 
Ite  Tiailcrl ; — "  I  Sftvr  tlic  luminous  pUutx  here  in  wonderriil  beauty  ;  Lba  lio- 
preBtioti  produced  by  the  spetUiClt  I  »hidl  nf\«t  Toigot.  It  appokrod  on 
descending  into  the  niln«,  as  if  wc  were  entoriug  &U  eni;ti,iuitnd  (uulle.  Tbo 
ilfiundiiuu>a  o(  (lt«su  plKQU  was  no  ^oaC,  thnt  Iho  roof  and  the  ttpJIk,  «nd  tiie 
plUan.  wtlT^s  entiruly  covered  <»it]i  them;  imd  the  beautiful  li^bt  they  cut 
around  ultQoM  doxslvd  ihu  cjo — it  n-sumbkd  faint  moonehiiiD,  so  that  tvrv 
per»9D&  nvai  ea^h  olliur  could  readily  disllugui«li  lUfh  bi'JipB,  TUo  ligiiH 
Uppear  to  he  most  oofliridc'rHlili;  wlicn  Ihc  lEnippriilurr'  iif  Ihe  mino*  i«  cooi- 
parstLvflly  liigh."^i?iir'ii;/('j  Oullinest  of  JJ^ifani/,  p,  Itifi. 
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of  consulcraWe  interest  sometimes  occur — in  minnte 
eapillorj'  masses  fi-equeutly  :  occa-sionnlly,  iiowcver, 
jiulgiiip  from  fipccimcns  ill  tlie  iiiiiseiimsnt  Newcastle 
ami  othtT  places,  very  fine  crystals  of  sulplmte  of 
lime  are  found  in  tlic  abandoned  galleries  of  Felling 
colliery;  "teacliiug,"  as  was  lately  remarked,*  "im- 
portant tniths  an  to  the  power  and  action  of  what 
have  been  cttlled  'diunial'  geological  causes." 

But  if  courage  be  req^nired  to  enter  a  coal  mine  at 
ordinary  dopllis,  it  is  ui  desctrnding  the  frightfully 
deep  pits  in  llie  ueighbourliood  of  Newcastle,  tliat 
fionsations  boi'dering'  on  the  awful  are  inevitably  ex- 
perienced ;  and  in  traversing  at  such  profound  depths 
the  endless  galleries  into  whieli  the  shafts  ramify,  the 
visitor  is  struck  by  the  perfection  of  plans  adapted  to 
lessen,  as  mneh  as  possible,  tLeri»k  which  tlie  pitmen 
run  in  sittiations  whore  tlie  great  value  of  the  coal 
induces  them  to  get  it  as  completely  as  possible.  On 
tlie  other  hand,  the  vast  caverns  fofmed  in  getting 
the  thick  StafTordsliii-e  coal,  exhibit  on  a  much  more 
striking  scale  the  combined  operations  of  tl^e  miners, 
from  the  space  which,  when  artificiaily  illuminated, 
the  eye  commands  at  once ;  at  the  same  time  that 
persons  may  move  about  more  commodiously,  and 
also  with  fewer  apprehensions  of  danger  from  explo- 
sions or  foul  air.  A  large  but  intliiTerently  executed 
print  published  some  years  ago  in  SlaflTordshire,  re- 
presents in  a  striking  manner  several  of  tlie  opera- 
tions connected  with  getting  the  ten-yard  coal  in  the 
old  Bradley  mine,  near  Bilston, 

But  whatever  be  the  daugers  or  difficulties  that 
may  be  encoxmtercd  in  carrWng  out  tlic  first  n'orkiugs, 
according  In  the  plans  ahvady  described,  in  uliich 

•  111  Ruiiwl  of  Ycwkbliixt-  Phil.  Socieiy,  IflM. 
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nimici'ous  pillars  or  props  oi-e  left  standing'  to  supjiorL 
the  roof,  Low  loi'gcly  must  such  dangers  aiid  difficul- 
ties he  increased,  when  llie  inU-epid  miner  proceeds, 
as  is  often  done,  to  work  out  tlic  material  of  those 
supports ! 

It  may  bo  proper  (o  premise,  thut  in  the  deep 
uortliem  mines,  whore  the  iloor  is  often  as  soft  as  the 
coal  is  tender,  there  sometimea  occm:  those  stiildug 
movements  which  are  technically  called  crushes  or 
creeps,  or  in  Scotland  s-its.  A  creep  is  a  certain  pro- 
trusion.  or  bursting  upwards  of  the  floor  of  a  mine, 
owing  to  the  small  extent,  and  consequent  liability  to 
sink,  of  the  bases  of  tliose  pillars  of  coal  which  are 
left  to  support  the  roof  during  the  escaTatiou  of  bo 
much  of  the  seam  as  appeals  compatible  with  safety 
to  the  pitman. 

Suppose  tlie  annexed  diagram  (fig.  32.)  to  repre- 
sent a  field  of 
coal:  the  oblong 
dark  shaded  por- 
tions will  shew 
the  pillars,  and 
the  wliife  spaces 
tlie  extent  from 
which  the  coal 
was  dug  out,  in 
the  manner  de- 
sciibed  in  the 
preceding  Chap- 
ter, and  before  the  working  of  the  pillars  was  at- 
tempted. Tlie  whole  of  these  piJhurs  were  considered 
necessary  for  securing  the  roof,  and  no  attempt  was 
made  to  reduce  them,  prei'iously  to  1795,  from  the 
appreheui^ion  of  producing  a  creep.     In  that  year, 


Fig.  33. 
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when  the  Walker  ColliciT  became  cxljausted,  as  lo 
the  main  scam,  an  attempt  wns  made  at  partial  work- 
in":,  by  removing  one  liall'  of  every  alternate  pillEir, 
88  shewn  iu  the  cut.  By  this  mcaus  o^jy  iustcad  o£ 
only  40,  per  cent,  of  llie  entire  coal  was  obt;une(]} 
the  remaining^  45  per  cent,  being  still  loft  in  the  pil- 
lars, and  consequently  lost.  The  double  lines  iu  the 
transverse  oponii^s  represent  the  air  Hto2>pinj(8  of 
brick-work,  and  tlie  darts  shew  the  direction  of  the 
current  of  nir.  In  1810,  another  uui)rove(l  system* 
was  introduced — Jiist  in  the  working  of  Percy  Main 
Colliery.  Hie  coal  mines  were  believed  lo  be  ex- 
hausting so  very  rapidly,  that  an  attempt  was  made 
hy  which  every  intenncdiatc  pillar  was  entirely  taken 
Out,  and  also  a  portion  of  the  adjoining  ones,  an  sheivn 
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in  the  annexed  diagram 
(fff.^S).  fly  this  plan, 
and  by  working  iu  small 
di™iou8,  the  daring 
workmen  succeeded  iu 
obtaining,  from  the  iiery 
collieries  on  the  Tyne, 
about  eighty  or  ninety 
parts  of  the  coal  out  of 
one  hundred  J  still  the 
ultimate  effect  was,  that 
creeps  took  place  ;  the 
danger  was  increased, 
and  great  loss  of  coal  was  tlie  consequence. 

iThe  following  diagraraf  fjrff.   34.)  explains  the 
creep  in  all  its  progressive  stages,  from  its  commence- 
•  Mr.  Du^i]le'&  EYidenci;. 

+  Taltin  /rum  «  copy  ot  Ibal  oxbibitcU  by  Mr.  Buddie  in  bis  KriclcBiii) 
before  the  Cainmtccco  oi  tlio  House  of  Lonls  iu  1830  ;  Iho  d^jsciipdifii  of  th» 
jiTognst  of  a  ercpp  U  dcuved  from  Uw  soiao  bishly  ruspmtaVlo  aulliorf^. 


ineut  until  it  has  completely  closed  all  tlie  workiugs, 
and,   as  commonly  happens,  cnislicj  the  pillars  of 

Fig.  31. 


coal.  Tliis  section  supposes  the  spectator  standing 
on  the  level  of  tlie  different  galleries  which  are  opened 
in  the  seatn.  The  dark  shaded  portions  represent 
the  coal  pillars  between  eacli  galleiy :  when  those 
are  weakened  too  much,  or  in  other  words,  wlien  theii* 
bases  become  too  narrow  for  the  resistance  of  the 
pavement  below,  by  the  preasui-c  of  the  incwmbent 
strati£cation,  they  sink  down  into  the  substratmn, 
and  llic  fii'&t  appeaxancc  caused  thereby,  is  a  little 
curvature  in  the  bottom  of  each  gallery  a  ;  that  is 
the  first  symptom  of  active  creep — the  pitmen,  how- 
ever, more  commonly  hear  than  see  it.  The  next 
atage  is,  when  the  pavement  beg;ins  to  open,  \i\i\i  a 
crack  longitudinally  B  :  the  tliird  stage  of  active 
creep  is  when  the  crack  is  completed,  and  it  assumes 
the  shape  of  a  metal  ridge  c  :  the  fourth  stage  is 
that  in  whicK  tlie  metal  ridge  reaches  the  roof  d.  In 
the  next  stage  the  peak  of  tlie  metal  ridge  becomes 
flattened  by  preasnre  against  the  roof,  by  means  of 


whicli  it  is  foi'ccd  iuto  a  horizontal  direction,  and 
liocomcB  quite  close,  e  :  just  ut  Uiis  luoiweiit,  tlie  coal 
f  illarH  begin  to  siistalu  piui  of  ihe  pressure.  In  the 
pexl  stage,  F,  the  pillars  take  n  slill  farther  part  of 
l]ie  pressure  ;  and  lastly,  the  cnish  is  said  to  become 
dead  or  settled,  g.  This  final  stage  is  complete  ivlien 
the  metal  ur  factitioiis  ridge,  fonned  by  the  sinking 
of  the  pillar  into  the  pavement,  bears,  in  common 
with  the  pillai-s  of  coal  on  each  side,  the  full  pressure, 
and  tlie  co;d  becomcf*  crushed  or  cracked,  and  can  uo 
longer  be  worked  except  by  a  very  expensive  and 
dangerous  process. 

Tlie  introduction  of  the  Da^"y  lamp,  however,  ha.s 
enabled  the  intrepid  miner  even  to  work  out  the  por- 
tions of  coal  thus  fearfully  locked  up  by  creej)s  :  an 
inspection  of  the  latter  portion  of  the  foregoing  dia- 
gram, in  connexion  with  the  folloftiug,  will  enable 
tlte  reader  to  comprehend  the  nature  of  the  under- 
taking. The  letters  F  c,  m  the  diagi-am,  rcproaeut 
l^tlie  coal  completely  crushed,  and  the  roof  resting  on 
the  metal  ridges  or  pillai's,  as  already  described,  being 

I  the  stale  in  wliich,  previous  to  1815,  the  muic  was 
commonly  relinquished.  To  get  the  remaining  coal, 
the  first  process  is  to  dig  through  tlie  rubbish,  after 
■which,  to  prevent  the  exfoliation  of  the  roof,  it  is 
propped  with  posts  of  timber,  as  shewn  at  Ei  in  tlie 
cut.  Tliis  method  is  piu-sued  until  the  whole  of  the 
coal  is  extracted,  when  the  props  j  are  removed,  if 
safe  to  do  so,  and  the  superstrata  brealt  down  en 
masse,  in  what  the  minors  term  a  f^oaj'  k,  and  fill  the 
Space  previously  occupied  by  the  seam  of  coal.  In 
«ome  cases,  the  thi-ust  or  downfal  of  the  strata,  which 
takes  place  in  a  district  where  the  crept  pillars  have 
been  entirely  worked  out,  not  only  causes  vast  frac- 
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tures  in  the  superjacent  mass,  liui  occasions,  muro- 
over,  a  cnnsiclcniMe  subsiilenite  of  the  surface. 

Such  iu"e  the  mellioJs  of  earning  out  llie  workiugs 
— more  or  less  intrictite  luid  daugemns — of  our  coal 
mines :  it  remaiiia  to  describe  the  actual  process  -of 
getlii»g  the  coal,  wliicli  is  the  immediate  object  of 
the  present  Chapter.  The  pitmen  themselves  are 
in  most  collieries  di'essed  loosely  ia  flannel  clothes, 
thoug;h,  from  the  elevated  temperatiu^  of  tlic  mine, 
they  are  generally  almost  naked  above  the  waist. 
In  all  cases,  theii*  di-ess  and  their  bodies  soon  become 
so  covered  witli  sooty  matter  from  the  pulverisation 
of  the  coaJ  in  working,  that  tliey  present  a  peciUiaily 
grim  aspect ;  and  this  ellect  in  not  a  little  heightened 
by  the  flaiing  of  their  lights,  and  tlie  daik  hue  of  the 
mine  on  every  side.  In  some  collieries  they  use 
small,  and  in  others  lliick  candles ;  more  commonly 
oil  lamps  J  hut  generally  in  the  north,  and  where 
fire-damp  abonuda.  Sir  Humphi-ey  Davy's  wirc-ganze 
lanthom  (which  will  afterwajxts  be  dcsmbed)  is 
adopted,  instead  of  the  flint  and  steel  mill  fonuerly 
employed  in  the  dangerous  workings.*  Of  course, 
where  gunpowder  is  used,  caudles  are  also  in  use; 
as  any  collections  of  gas  that  would  explode  by  the 
:fiame  of  the  latter,  would  as  certainly  be  ignited  by 

tlie  firing  of  tlie  fonner. 
The  figure  annexed  Ls  a 
side  view  of  a  steel  mill  of 
simple  construction,  a  b 
is  a  Jrame  of  iron,  in  which 
tlie  brass  cog  wheel  c  and 


*  In  Ihe  Lire  or  Bronnrigg,  llie  slepl  mill  ii  ^d  to  h«ve  Iwon  th«  ln««l)- 
tion  of  ti  Mr.  CB.rlisle  SpcdJjng,  of  WbilcbBVcn,  Lo  nhoiD  tbp  navw  RntboritJ 
ftttritinteB  tlie  contrivance  of  ifooilBa  vaggon-WAj ». 


STEEL   MILt. 

the  steel  mill  u,  are  fixed  by  lliclr  axles,  so  tliat  tlie 
teelli  of  i\w  fonner  take  into  the  pinion  li  of  the  lat- 
ter, thus  producing  u  rapid  resolution  of  the  steel 
pe.riplierj-,  against  which  the  piece  of  flint  h  applied, 
and  a  sUcani  of  spai-ks  elicited.  The  uiachjue  is  jml 
iu  motion  bv  means  of  the  winch  handle  F.  These 
mills  vaiy  in  size,  as  well  as  iu  form  ;  in  that  from 
irliich  the  sketch  was  taken,  tlie  wheels  were  ahout 
BIX  inches  in  diameter.  It  is  sometimes  fixed  upon 
llie  brtitist  of  the  pitman,  and  there  worked  hy  liim  ; 
in  other  ca£cs,  it  is  placed  in  the  most  convenient 
ntuation  for  use.* 

Horses,  as  intimated  in  the  last  Chapter,  and  in 
Borne  places  asses,  on  account  of  their  size,  ai-e  em- 
ployed in  the  workjnjyg  (o  draw  the  troiiLs,  when 
loaded  with  the  corves — or  skips,  as  they  are  called 
Staffordshii-e — ly  tlie  putters  or  huniei"s :  in  some 
bollicries,  the  number  of  horses  kept  iu  slabks  under- 
ground is  very  considemblo  j  and  as  they  ai'e  rarely 
jor  never  drawn  out,  and  are,  therefore,  constantly  de- 
fcffived  of  the  advantages  of  daylight  and  &esh  air, 
Uiey  goon  lose  tlieii"  sight.  A  misunderstanding  of 
some  ^ateniont  which  had  probably  been  made  to 
him  concerning  the  destiny  of  cattle  thus  employed, 
once  led  Mr.  Cobbett  to  coimmt  a  ludicrous  blunder: 
this  gentleraau  had  been  lectiiriag  at  Newcastle  and 
at^accnt  towns  iu  the  autumn  of  1833 ;  in  the  inter- 
val of  a  week  or  two,  the  inliabitants  of  the  neigh- 
bourhood were  not  a*  little  surprised  to  read,  iu  the 
"Political   Register,"   the   following  paragrai)ht— 

•  Tho  eqiense  fonnerly  incuTred  in  the  uitii^le  of  Bk'«l  kjUI*  weam  almon 
to  «xc«i*d  'bt-lidf.  Dr.  Clsiiuy  oiic«  eUUeii,  tluil  in  «.  ungJe  workiDg  of  a  col- 
lintf  in  tlie  nrigh1.!oni'li>K)d  of  Suodcrlazul,  the  e&pDnkc  of  nAeei  mills  WM 
•bout  £&Q  crerj  fortiuglit — %o  nuiy  of  Ihcm  li&nujj  *o  be  kei>t  at  vork  At  a 
lime  (o  give  asy  tbing  like  a,  sufficJeot  liji^t. 
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"  Here  19  tlie  most  surprising  thing  in  tlic  whole 
world ;  Ihousanils  of  men  and  tLcusands  of  horses 
continually  ii^•ing  under  ground  :  children  horn  there, 
and  ji'ho  sometimes  never  see  the  surface  at  all,  though 
theif  live  to  a  considerable  age""  ! !  Cobbctt  seems  to 
huTe  applied  to  the  colliers  circumstances  which 
might  have  been  related  to  liim  concerning  the  horses. 
To  the  credit  of  the  directors  of  collieries  on  the  Tvne 
and  the  Wear,  thei-e  are  no  females  employtid  iu  the 
workings :  this,  howeyer,  cannot  be  affirmed  con- 
cerning the  Staffordshire,  Shropshire,  and  other  coal 
mines  :  indeed,  only  witliin  a  few  weeks  of  the  wri- 
ting of  this  notice,  three  young  women,  sisters,  were 
killed  by  an  explosion  of  fire  damp  ;  and  another  in 
consequence  of  accidentally  getting  herfoot  entangled 
in  the  ascending  corfe.  In  Scotland,  the  employ- 
ment of  the  weaker  sex  in  this  laborioiu  and  dis- 
graceful manner,  is  very  common  ♦ — as,  indeed,  it 

•  In  th«  ScoLch  colliery  of  GilmerUm,  hi  Mid-Lotbiui,  frfiich  is  newlf 

90  fAChotna  in  dG]itb,  ths  rna.],  wbi'cli  is  d  fcrt  thick,  niid  lies  at  nn  angle  of 
W  Willi  tlic  horiaoM,  is  borne  upon  llio  liiLcJcs  of  women  ami  giris  from  ih* 
Tfuioiia  n-orhinga,  in  wiclcer  cr«e]i',  which  fire  RCtcd  lo  tho  bncb,  and  steadied 
by  a  Icalliera  strap  poaging'  roimd  the  rorvfa^mil.  T)i(i  regular  load  or  n  good 
l^a-rcr  is  rroai  l:j  tch  M  iildncs,  Bjid  Ibo  remuner&lion  aboat  ono  elillUDg  per 
dfty.  Thest'  lio-Miirs  have  for  ligtiU  niddII  oil  lamps  hocked  into  ih*.'  fivul  of 
Iheii  caps  ;  their  dress  the  coB-rsoel  woolliu ;  and  ihvy  Bgoenilly  use  a  "ctt 
filinrt  slick,  ilb  a  sh^odicr  to  tb^ir  precnrious  fooling.  The  ■cnnitiro  mind 
TvvDltH  nt  llic  idea  of  ftinalflH  being  so  enipliijed  ;  awl  tl  i>  not  e»sy  lu  IbtCM 
U  nDj  tiling  like  un  npolngy  for  Ifae  tulopiion  of  saeh  a.  practi<:e>  **Tba 
benrlng  systetD,"  sx^ys  Mr.  Uunn,  *'  bo  pccnliai  \it  the  iroiil  mining  of  Scot 
laud,  seems  to  hare  originnteil  in  wnrkiug  the  £<}ge  eeums;  luid  vlivn  Ifao 
dLSiculty  of  iipplying  any  otticL'  metuia  comes  lo  bo  conBiiIeredi  Doc«iwi^ 
woulii  appear  to  plead  iirongly  Tot  Eurh  a  pmctiC'C,  <3$pwiai]y  at  n  period 
when  llie  means  of  sinking  In  llie  Aeeji  Flat  pokIs  was  so  liii]ivrf«cUj  luwler- 
Btood;  but  it  ia  difllniU  to  Hccount  forn  iVBlom  bo  roplctn  wllh  [loTnrty 
Bhami^,  (inii  deitlfiralization,  and  motcorer,  so  ilcBtiluU>  of  real  eronoiBJt 
botng  pciHisied  In  tliron^hnut  thr  ndghhoTiring  flat  coDii^ricA.  Tu  Sboiiff 
Hnll  anJ  I-'dm<>nstunBlons.  not  less  tban  220  or  30O  bearers  oro  conttOBlly 
employed." — Trant.  Nul.  //id,  Svc,  Sorlhitml,  vol.  i.  p.  17J.  This  «u  wrh- 
i«n  10  fMObtJy  <,s  1830,  tut  w  tnun-reoda  vi.'r«  ibna  b«>g)iiniBg  to  be  ia.V9- 
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formerly  was  in  tliis  country,  women  and  chihlroii 
bcaiing  forth  the  coala  on  tlieir  backs,  or  at  k-ast 
carni"ing  them  from  the  worMngs  to  the  bottom  of 
tJie  shui^. 

ITic  working  tools  of  the  colUer  are  few  and  sim- 
ple, consisting  chiefly  of  dilFerent  forms  of  that  very 
efltcieiit  implement  tlie  pivk,  being  a  sort  of  amall 
mattock  with  both  ends  of  the  head  pointed,  and  per- 
liapa  derived  I'rom  a  somewhat  yimilar  tool  of  great 
antiquity,  figured  among  the  Egj-plian  hieroglyphics. 
To  llie  pick  may  be  added  small  crowbars,  iron  Iiam- 
mers,  manihils,  and  l^'cdgcs. 

It  is  worthy  of  especial  obsen'ation,  in  regard  to 
tJie  cubical  structure  of  tlie  coal  seams  in  general, 
how  beautiful  a  system  of  subordinate  fi-acturcs  con- 
duce to  facilitate  the  sopai-ation  of  the  mineral  masses 
by  means  of  the  implements  of  the  miner.  Parallel 
to  the  stratification  of  the  seam,  so  as  to  divide  it  into 
lliick  lamina,  run  wliat  are  tcnned  puriings,  or  spaces 
commonly  filled  mth  a  sooty  matter ;  there  are,  in 
the  next  place^  successions  of.  vcrticiJ  cracks  cutting 
through  the  stratum  in  the  duection  of  its  bearing 
line  or  level,  or,  according  to  Mr.  Mauunet,  gene- 
Killy  observing  a  north  and  soiitli  polarity  :  tliese 
separations  ai^e  called  backs  or  sUnes,  or  bj  the  York- 
shire colliers  hriyht-heads,  from  the  coals  separating 
at  these  cleavages  with  clean  and  highly  polished  sur- 
faces, except  when,  as  often  happens,  the  complana- 
Xary  lustre  is  covered  with  a  rusty-looking  scale,  or 
with  the  well-known  wliitc  spaiiy  conci'etion,  con- 
sisting for  the  most  part  of  carbonate  of  lime,  derived 
from   the   infdtratiou   of  feiTuginoua  or  calcai'eous 

iluomit,  we  may  hop*,  for  Oie  sake  of  hnmanity,  Uioy  wlH  by  tbii  Ciin«  limve, 
lo  ■  luigc  GXtcnl,  sujicrecilcd  >o  unbccvralng  &  ipeoiot  cf  labour. 
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water ;  besiJos  thcae  fissures,  tliero  are  oUiers  pass- 
ing through  them  vertically  at  right  angles,  and 
appropriately  denominated  cuJtersi  so  tliat  l)y  means 
of  this  compound  system  of  natural  fractures,  tlic 
coal,  under  favoiu'ahle  circumstauces,  easily  bi'eaks 
down  in  parallel opipodal  masses.  Of  conrae,  tlie 
structure  of  the  coal  formation  in  different  places 
exhibits  many  and  important  deviations  from  unifor- 
mity in  tliis  respect. 

In  proceeding  to  get  llie  coal,  the  collier,  when- 
ever ho  can  do  so,  works  upon  the  face  of  tlie  beil,— 
i.  e.  if  the  seam  dips  towai'ds  the  cast,  he  wonld,  if 
in  other  respects  convenient,  work  towards  the  west, 
tff  otJierwise  in  the  opposite  diiection,  and  not,  unless 
under  peculiar  circumstances,  in  the  direction  of 
north  and  sontli,  or  upon  the  end  of  the  coal.  Tlie 
advantages  of  this  mode  will  be  obvious  in  connexion 
with  the  explanation  given  above :  the  opposite  course 
would  manifestly  bo  little  less  absurd  than  that  of  a 
person  who,  having  to  demolish  a  mass  of  masonry, 
in  which  all  tlie  bricks  were  laid  lengthwise  upon 
and  in  courses  parallel  to  one  another,  should  pursue 
his  operations  in  Uiat  direction  which  only  presented 
the  ends  o(  the  bricks. 

In  working  upon  such  a  face  as  that  above  de- 
scribed, the  men  in  tlie  boards  or  stalls  first  under- 
mine the  mass,  by  hewing  out  a  portion  next  the 
thill  or  floor  of  the  mine.  This  operation  is  called 
kervltiff,  or  fiolinr/  under ;  and  it  is  the  object  of  the 
workmen  to  waste  as  little  of  the  coal  as  possible, 
particularly  where  the  seam  is  tliiu  and  of  equal 
quality  throughout ;  in  some  instances  it  has  a  sole 
or  footing  of  inferior  value,  wliicli  is  the  more  cheer- 
fully sacrificed.     lu  tlie  nest  place,  deep   vertical 
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gi-ooves  are  cut  on  each  side  of  tlie  ma*s  inlended  lo 
be  Ijroug^Iit  away,  so  as  to  define  its  size  :  it  is  tbeu 
broken  down,  eitlicr  by  means  of  w<}dge8  or  by  tlie 
force  of  gunpowder;  the  former  is  mostly  the  metliod 
adopted  in  Yorksliire  ami  various  other  places ;  the 
latter  generally  prevails  in  the  deep  mines  of  llie 
more  northern  comities.  In  blasting,  a  hole  is  made 
about  a  yard  in  depth,  and  Uio  shot  inserted  near 
llie  roof  or  top  of  the  worliiiijj; ;  and  aa  the  effect  of 
the  explosion  is  much  more  ctinsidcrahle  when  it  imi 
he  made  to  act  mainly  in  tJie  line  of  one  of  the  ^er- 
tical  hack  fiasures  above  described,  the  collier,  whose 
habit  it  is  to  set  these  shots,  acquires  sucli  an  exact 
perception  of  the  nature  of  the  substance  which  he 
penetrates,  tliat  he  can  generally  pronounce  when 
his  cliisel  reaches  one  of  these  polished  faces. 

It  is  not  unconuuou  in  workiug  fiery  seams  rf 
coal,  for  a  jet  of  gaa  to  issue  at  the  hole  which  is 
driven  for  setting  the  shot ;  this  takes  fire  at  tlie  lamp 
or  candle,  and  if  suffered  to  extend,  might  lead  to 
serious  explosions  :  it  is  generally,  however,  unless  a 
considerable  reservoir  has  been  tapped,  readily  doused 
or  beaten  out  with  a  bag  kept  for  that  purpose.  In 
some  cases,  when  tlie  gas  is  not  easily  extinguished, 
a  small  cannon  is  fired,  and  the  concussion  caused 
will  sometimes  produce  tlie  desired  effect.  Besides 
the  danger  always  attendant  upon  the  irregular  igni- 
tion of  the  gunpowder  and  emissions  of  gas,  there  is 
another  and  sometimes  fatal  casualty  lo  which  the 
miner  in  this  department  of  his  labour  is  liable,  owing 
to  the  sudden  and  unexpected  separation  at  the  siiues 
cf  a  deep  facing  or  wall  of  coal  from  the  mass,  when 
the  under  portion  has  been  removed,  or  dming  that 
operation. 
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Tlic  nature  of  these  underground  operations  pre- 
cludes, in  general,  tJie  sulistitution  of  macliinery  for 
direct  manual  labour,  tliongh  vaxions  espeiimeuls 
have  at  different  times  been  made  wi(b  reference  to 
that  object.  One  of  the  contrivances  for  this  piurpose 
host  known  in  the  north,  was  a  machine  called,  from 
the  inventor,  "  Willy  Broft-n's  Iron  Man,"  which  was 
introduced  into  Willington  ColUeiy  about  60  years 
ago.  This  agent  was  to  have  done  the  work  of  a 
giant,  but  as  be  required  a  strong  man  to  work  bun, 
and  another  to  direct  his  blow,  lie  was  80ou  laid  aside. 
In  addition  to  the  above,  it  may  be  mentioned  tlial 
the  late  Mr.  Wood,  of  Newcastle,  invented  a  machine 
to  drill,  and  drive  the  wedges  into  the  coal,  in  order 
to  bring  the  top  down  without  the  aid  of  gimpowder. 
This  contrivance  consisted  of  a  sort  of  elevated  rail- 
way, along  which  was  pushed  a  large  and  lieavy  iron 
ram,  managed  by  two  men,  which  struck  the  drill  or 
chisel  so  as  first  to  open  a  space  of  a  few  inches,  after 
which  tlie  wedge  was  introduced  and  driven  up  by 
means  of  the  ram,  until  the  mass  was  brought  down. 
It  was  calculated  tliat  this  method  would  spare  tliat 
shaking,  and  conseq^uent  breakage  of  the  coal,  which 
take  place  when  gunpowder  is  used.  One  cargo  of 
coals  was  w]-ouglit  by  tliis  means  in  the  colliery  of 
MesEsrs.  Brandling  at  Gosfortli.  and  sent  to  Loudon  ; 
but  the  extra  expense  of  working,  and  cost  of  ma- 
cMne,  rendered  it  like  Willy  Brown's  Iron  Man — a 
tiling  of  curiosity  rather  tlian  of  use,  and  it  has  long 
been  laid  aside.  Some  attempts  have  idso  been  made 
to  bring  down  tlie  coal  by  means  of  forcing  into  the 
mass  immense  taper  screws. 


I 


'arioua  dangers  to  ivlnck  the  Collier  is  c.vposed — 
Fullimj  of  maUers  /row  the  roof  of  ihe  Mine — 
Cauldron  bottoms,  bell  moulds,  and  bleas — Irrup' 
lions  of  Water — Instances  of  Flooding — Occur~ 
rence  of  Subterranean  Fires  from  natural,  acci- 
dental, and  nilful  causes — Explosions  from  injlam- 
mahle  Gas — Dreadful  Accident  at  Ft'lling  Colliery 
— Details  of  the  Catastrophe — Fire  Damp  and 
Choke  Damp, 


1  HE  dangers  with  which  the  Collier  has  to  contend, 
and  the  accidentu  to  whicli  lie  is  liahle  while  pursuing 
his  gloomy  avocations,  may  be  comprised  generally 
under  lluree  classes,  namely — 1.  Matter  falling  from 
the  roof,  or  some  other  psixt  of  the  minej  2.  Imip- 
tions  of  water  j  and  3.  Fire  damp.  Instances  of  the 
former  kind  are  comparatively  i-are,  and  always  of 
local  occnrrence :  &o  tliat  although  large  <piantities 
of  shattory  roof  may  sometimes  fall  down,  and  sud- 
denly hury  tlie  miner,  or  masses  of  coal,  inadvertently 
loosenedj  may  occasionally  descend  and  crush  him 
lo  death,  accidents  from  these  causes  are  \'^ery  iufre- 
quenlj  as  they  arc  generally  to  be  avoided  by  the 
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exeTci»e  of  due  precaution  ou  the  part  of  ibe  work- 
men.     Indeed,  when  we  reflect  upon  tlie  manner  in 
which  the  hcnks  and  boards  are  excavated,  and  also 
take  hito  the  account  the  enormous  masses  of  super- 
incumbcut  matter  constantly   impending   overhead, 
and  the  sufficient  cohesion  of  wliich  can  be,  in  many 
instances,  but  impcricctly  ascertained, — our  surprise 
need  not  be,  tliat  we  now  and  tlien  hear  of  the  occu- 
rence of  a  fatal  casualty  from  tliis  source,  hut  rather, 
that  we  hear  of  so  few.     The  roof  of  the  coal  is  in 
some  mines  rendered  highly  dangerous  by  the  occur- 
rence of  wliat  are  sometimes  called  "cauldron  boU 
toms"*;  in  otliers,  it  becomes  exceedingly  ahattery 
and  infirm,  owing  to  the  profusion  of  casts  of  stems 
intermixed  with  its  substance.     As  those  fossils  have 
commonly  a  glossy  coating  of  coal  or  jet,  they  some- 
times suddenly  drop  out,  to  the  imminent  danger  of 
the  workmen,  who,  however,  aix;  generally  aware  of 
the  impending   evil.     In  tbe  pits  about  Bristol,  a 
sometimes  fatal  annoyance  of  this  character  is  occa^ 
sioually  encountered.     In  the  red  sandstone  above 
the  coal,  a  remarkable  foi-mation  of  globular  nodules, 
(ohlated,  however,  at  the  bottom,  and  on  that  account 
locally  called  "  beil  moidffs")  is  sometimes  found  in 
the  heart  of  the  rock,  separated  by  a  thick  coating  of 
oxide  of  iron.     They  are  known  to  the  colliers  by 
fatal  experience  ;  for,  while  the  miner  is  working  in 
an  inclined  position,  wliich  is  the  case  where  the  beds 
of  coal  are  lliin,  the  continued  strokes  of  liis  pick-ax« 


•  TlibSD  dungcraiis  Tuasll^  occiu  io  ihn-  roof  of  tlio  Buatihitni  coiU  aeun  in 
the  Wttllsem!  cnUipj-Les.  The  es«eUviit  Mr.  IluBy,  of  CnivfUr,  wTloeo  lUgh 
nun  droaOfuIl^  froclnrorl  some  yearn  «tgo  by  the  «ud<kn  dvRent  of  one  of 
Ill«fi0  "  canlilionit,"  wUich  nt  Lbr  same  time  killi?!]  tbr.  pftmnn  Hi  work  nMU 
Km,  loM  Ihr  irrilfi'  of  (hm  tioCe  (liut  llii?  inn!n  fr«i  sn  Inrgn  nt  to  rpi^tiiiv  rix 
«!■  Bight  mun  li>  lia  it  nff  Ihf  swffrrcT. 


I 
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gradually  loosens  lliu  bell  inuiild,  which  eventually 
drops  out  of  its  socket,  oiid  kills  or  Injures  bim  with- 
out tlio  least  wnmiug.*  Tliese  lumps  appear  to  re- 
scuible  the  nodiilca  of  bituminous  f^lialc  cucouiitcrcd 
in  the  soft  roofs  of  some  Scotch  collieries :  tliey  have 
a  sort  of  unctuous  smootliuess,  and  are  called  hv  tlie 
minera  creeshif,  or  gi*casy  Ueas.  This  oily  smooth- 
ness, says  Williams,f  mokes  these  iiTognlar  strata 
jMirticuliu'ly  troublesome  imd  dangerous  in  a  coal  roof, 
as  being  thus  full  of  joints  and  natural  divisions, 
which  nm  in  all  tlirections,  the  oil  runs  through  all 
tlie  joints,  and  occasions  tliis  sort  of  bleas  to  slip  and 
fall  out  so  soon  as  the  cool  is  worked  away  from 
under  it. 

In  Yorksliire,  the  vertical  fissures  already  allnded 
lo  are  called  "hriglit  heads,"  or  "  araooUi  heads," 
from  tlic  usually  polished  appearance  of  the  coal  at 
these  sutures.  This  fissile  stnictnre  of  the  rock, 
wliile  it  tends  greatly  to  facilitate  the  laboiu*  of  the 
pitman  in  riving  down  large  masses  of  coal,  is  at  the 
same  time  a  frequent  cause  of  accidents.  Wlien  the 
workman  haa  been  for  some  time  engaged  in  what  is 
tei-med  "  holing  under" — that  is,  undermining, — the 
wall  of  coal,  apparently  solid  and  firm,  will  sometimes 
suddenly  give  way,  sepaiating  at  the  line  of  section 
formed  by  the  *'  bright  heads,"  and  thus  either  bnry 
llie  unfortunate  excavator,  or  crush  those  who  may 
happen  to  be  in  the  way :  casualties  of  this  kind  are 
of  frequent  occurrence. 

More  frequent  and  fatal  are  the  calamities  arisuig 
from  sudden  irruptions  of  water  into  the  workings,  in 
consequence  of  which  the  men  are  drowned  before 
they  can  reach  either  the  sliaff,  or  any  elevated  le- 

•  ChilcoU'*  Brislol  Guide.  f  Mtdvtk]  Ktii|;(^am,  vol.  i.  [>.  83. 
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vcl,*  A  catastrophe  of  this  class  may  occui',  citlier 
in  consequence  of  the  miner  unwaiily  tapping  some 
concealed  reservoir,  or,  as  is  more  commonlv  Uie 
case,  from  the  descent  of  a  body  of  water  thi-ougli  the 
intervening  stratmn,  as  when  the  Timnel  under  the 
Thames  was,  on  one  occasion,  suddenly  inundated, 
and,  short  as  was  the  cxcavalion,  and  ready  tlie  means 
of  ascent,  several  lives  were  lost  by  this  bursting  of 
the  river  through  its  bed.  Accidents  from  iMs,  as 
well  as  from  tlie  former  soxu-ce,  depending  as  they 
do  upon  mechanical  causes,  may  often  be  guarded 
against ;  tliough  no  degree  of  ingenuity  or  circum- 
spection on  the  part  of  the  overlookers,  nor  of  pre- 
caution in  the  conduct  of  the  colliers  combined,  can 
always  prevent  tlieir  occtu"rence.  lu  1833,  the  Ladj 
and  Isabella  pits  at  Workington  were  suddenly  in- 
imdated,  by  tlie  bursting-in  of  an  immense  torrent 
from  the  old  workings.  There  were  tlurty  men 
underground  at  the  time  of  the  accident,  who  were 
rescued,  ivith  the  exception  of  four,  wlio  fell  victims. 
At  Heaton  Colliery,  in  the  county  of  Durham,  the 

■  A  cataalruplio  whicli  occuirod  in  couEgquoucn  of  a  auddon  liruptioii  of 
water  into  tho  piis  nl  East  Anlitloy,  near  Wntcfiuld,  in  Juuo  1809,  wlien  Ka 
indiiiduiUs  pi?risbi:iJ,  has  been  ui&Jc  Oie  subject  of  a  Dramii,  by  iIik  Rct.  J, 
Plumptro,  B.D,  Altar  of  Orcut  GiuusJen,  Hcits,  cnlillpd  "  Keadren-,  or  ih" 
Cowl  Mitic."  The  iLiit^ior  SDjs  in  bis  jirsface,  tlia,t  *' having  visited  ■  Mini 
mine,  nt  Ihe  Hentoii  Colliury,  ucur  Newcastle,  iu  llio  lumiuet  of  1799,  ti« 
adaj^Led  Uiat  ad  tlie  fDiuaduticm  of  his  sccner;  :  and  endeavi)u.red  sa  to  con. 
Elrucc  hi?  piece,  ihnt,  abniuld  it  nrcr  l)c  performed,  tho  andionc«  might  hiVTO 
&u  oppomuiiij  of  having  thi^  interiO'r  of  a  coal  mino,  lo  vbich  wa  aro  In- 
debted for  BO  much  (lotuforC,  oe  it  wore  prosqnCod  and  roallKOil  lo  Ib'Oiu.'  [I 
is  not  likulv,  howu<'er,  ibat  the  drnma  wm  otot  rrcilcd  on  tho  stago;  tbo 
fint  act  opsni  vrith  a  sceue  repr«Bciiimg  (he  top  of  Ihe  shaft,  tritb  iliu  dnW' 
ing  mncluDcryj  &:c.,  und  a  pittnuD  tinging  a  rnitig,  of  •rliich  thu  following  It 
the  firal  verae: — 

"  Although  the  poor  DollEcr  ii  diriy  and  grim, 
Tlio  world  yet  derives  great  ad^fmlagc  ifom  litm : 
wndlnt  you  'il  in  yniir  hoiifws  so<-utb  from  llio  ftoriD, 
Hi-  UUwii-  cuntrUmtw  to  mako  you  sa  vraria." 
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consequences  of  an  irruption  of  water  from  ihe  tap- 
ping of  an  old  working,  were,  on  one  occasion,  iu 
1815,  mucli  more  deplorable,  only  eighteen  or  twenty 
men  out  of  an  hundred  making  their  escape  ! 
jL  It  will  readily  be  conceived  that  the  sound  and 
appearance  of  an  inatanlancoua  rusliiug  of  a  large 
body  of  water  into  the  workings,  must  be  awful  indeed 
to  those  iagulphed  therelu — parliculaily  when  the 
lights  arc  mostly  or  entirely  extinguished !  One  of 
the  eailicst  boyish  impressions  whicli  the  wiil^ 
retains  is  connected  witli  an  event  of  this  nature, 
which  occurred  in  a  Yorkshii'c  colliery  in  the  begin- 
ning of  tJic  year  1805.  Tlic  bottom  of  a  laj'ge  dam 
suddenly  gave  way,  and  potired  its  contents  into  the 
miue  beneath  :  one  of  the  colliers,  recortliiig  the  de- 
liverance of  huiiself  and  fellows  in  verse,  the  medioc- 
rity of  which  was  reUeved  by  the  real  impressLveness 
of  the  occurrence,  tluis  sang : — 

"  It  early  in  the  moniiug  was,  our  (roubk-s  did  begia ; 
Near  two  o'clock,  we  understand,  tlie  waters  rushed  in  : 
Then  many  waded  Ja  ihe  deep  in  sncli  a  wretched  plightj 
Their  case,  it  dreary  was  indeed — tlicy  hjid  iin  kind  of  light ! 
To  hear  the  cries,  and  see  the  icar^  on  ibis  occasion  ahcd. 
The  tragic  scene,  it  was  enough  to  cause  the  lieart  to  hlecA  : 
Bat  the  nJl-seeing  eye  of  God,  from  whom  wc  draw  onr  br.-.iih. 
Beheld,  and  by  Ids  Providence,  jireaerved  ua  all  from  death/'  &c. 

In  July,  1833,  the  Scotch  newspapers  contained  a 
striking  account  of  an  accident  of  this  nature ;  happily 
resembling  tlie  above  also,  in  the  fact  of  its  being 
unattended  by  loss  of  life.  On  the  20tb  of  June,  in 
the  fctrenoon,  while  Mr.  Montgomeiy,  banker,  in 
Irvine,  imd  another  gentleman,  were  engaged  iu 
fishing  on  the  river  Gamock,  nearly  opposite  lo  where 
Ihey  were  standing,  :i  slight  cniption  took  place  in 
the  cuiTcnt  of  the  river,  which  they  at  first  supposed 
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to  be  ocuaBioiicd  by  the  leap  of  a  salmon  j  bat  the 
gurgling  motion  wliich  succeeded,  led  tliem  to  sup-' 
pose  that  sometliiiig  serioiis  had  occurred,  and  that 
the  river  had  broken  into  the  coal  mines  wliich  sur- 
rounded the  place  on  which  they  stood.     They  im- 
mediately hastened  to  the  nearest  pit  mouth,  and 
stated  theii"  suspicions,  which  the  pit  headman  at  first 
was  slow  to  believe,  and  it  was  only  after  Mr.  Monl- 
gomeiy  had  strongly  remonstrated  with  him,  that  he  i 
at  lengtli  prepared  to  avert   the   danger.     By  this  ^ 
time,  however,  the  men  below  had  heard  the  rushing 
forward  of  the  water,  and  were  making  the  best  of 
their  way  to  the  bottom  of  tlie  shaft  j  but  before  tliey 
reached  it,  several  were  up  to  their  necks  in  water, 
and  iu  two  niinutcs  more,  it  was  believed,  every  one 
of  them  would  have  been  drowned.     Immediately  on 
tlie  whole  of  the  men  being  got  out  of  tlie  pits,  Mr. 
Dodds,  the  active  manager  of  the  works,  assembled 
all  lijs  men  at  the  cai^ity  iu  the  bed  of  the  river,  over 
which  they  placed  a  coaUlighter,  laden  with  such 
things  as  tliey  thought  calculated  to  stop  the  rush  of 
the  water,  as  straw,  whins,  clay,  &c. ;  all  their  efforts, 
however,  proved  unavailing,  for  the  water  continued 
to  pour  into  the  mines  without  obstruction,  producing 
comparatively  very  little  a^tatiou  on  the  surface  of 
the  river  until  the  foUoiving  afteiiioon,  when  a  tre- 
mendous lai'ge  apace  broke  down,  wliich  in  a  short 
time  engulphed  the  whole  body  of  llie  stream,  leaving 
the  bed  of  the  river  quite  tlry  for  more  than  a  mile  on  J 
each  side  of  the  aperture,  wliere  there  had  previously  ■ 
been  a  depth  of  fidly  six  feet.     At  tliiH  time,  the 
fishes  in  the  channel  were  seen  leaping  about  in  every 
direction.     On  the  flowing  of  the  tide  the  depth  of 
the  water  betwixt  the  chasm  and  the  sea  increased  to 
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t  uiue  feet ;  Oiou  the  dc^joladon  was  awful ! 
The  long  sweep,  and  prodigious  rjuanlity  of  water 
nishing  into  the  chasm  at  this  time  niiide  tLe  sifjfht 
impressive  beyond  description.  Three  men,  wlio 
were  in  a  hoat  near  tho  spot,  liad  a  very  naiTow 
escape  from  hoinj^  sucked  into  tlie .  vortex,  for  do 
sooner  had  tiie  men  got  cut  than  the  hont  was  drauTi 
down  witli  fearful  rapidity.  The  great  body  of  water 
continued  to  pour  down  the  chasm,  until  the  whole 
workings  of  the  pits,  which  extend  for  many  miles, 
were  completely  fdled ;  after  which,  the  rirer  gradually 
assumed  its  natural  appearance,  and  tlio  water  at- 
tained its  ordinary  level.  At  tliis  lime,  the  pressure 
in  the  pits  became  so  great,  from  the  immense  weight 
of  water  impelled  into  them,  tJiat  the  confined  air, 
■H'bich  had  been  forced  hack  into  the  liigh  workings, 
burst  tlu-ongh  the  surface  of  Oic  earth  in  a  thousand 
places,  and  many  acres  of  ground  were  to  be  seen  all 
■at  once  bubbling  up  like  the  boiling  of  a  cauldi'ou. 
In  some  jdaces  tlie  current  wa&  bo  impetuous  as  to 
form  cavities  four  or  five  feet  in  diameter,  and  pro- 
diuied  a  roaring  noiRe,  like  tlie  escape  of  steam  from 
an  overchai^ed  boiler.  Immense  quantities  of  sand 
and  water  were  thrown  up  like  showers  of  rain  during 
five  hours,  and  in  the  course  of  a  short  time  ihe  whole 
of  Bai-tonlmlme,  Longford,  Snodgrass,  and  Ncther- 
tnaius,  were  laid  under  water,  by  which  calamity  from 
five  to  six  hundred  persons,  men,  women,  and  chil- 
dren, were  entii'ely  deprived  of  employment.  By 
tliis  unfortunate  occiirrenc*,  the  extensive  colliery 
TTorks  in  question  were  injured  to  an  extent  which 

I  almost  precludes  the  hope  of  their  ever  being  restored 

I  to  theff  former  state. 

■       The  occurrence  of  fires,  although  conmiouly  more 
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injurious  to  the  raine  tlian  daiigevous  to  the  work- 
men, deuiandft  at  least  a  passing  notice.  Fires  some- 
times occur  spoutaueoubly*,  fi'om  tlic  decomposition 
of  iron  pyriloB  in  contact  witlt  moisture ;  more  fre- 
quently^, they  are  occasioned  hy  explosions  of  iullam- 
niable  gas,  or  other  accidentsf  ;  and  occasionally,  it 
is  painful  to  add,  they  are  kindled  by  the  hand  of  the 
iucendiaryj.  In  eitier  case,  the  waste  of  coal,  and 
injury  to  tlie  works,  must  often  be  very  considerabli!. 
Many  instances  of  fires  froro  the  first  cause,  are  on 
record§j   tlie  combustion  of  large  heaps  of  matter 

•  An  intfifostiog  Instcince  ot  spontaneftti*  combustion  wiu  funnerly  mch— 
iiideeil  Dr.  Brtweti-r  auyti  U  cxiau  at  ilLiEroomuat,  uuer  iboTlUage  of  Maiden 
OroUlpy,  near  Bilslon,  iu  Stoirord^hire,  The  vtinh  in  lioru  uii  (in,  wid  tkii 
fifU  litu  ijoBliuiieil  hr  neurly  eixCy  yean,  ftiid  htks  rvtiliU^J  t^vory  ftlt«inpt  Uul 
hna  bt'en  mailu  l.o  cxtingiiiah  Jt.  This  Hn-,  nlilcli  has  rcJiiri!i]  iiinnj  ncnxof 
InniL  Co  a  mere  calx,  arises  frum  a  burning  Btraluui  uf  ccwl  nbuul  fuur  /mt 
llijck,  and  ijigbt  oi  lev.  janls  deep,  Ui  whicli  tb<;  air  Iioa  free  ikixrwi,  in  couw- 
(luoniro  of  tbii  ain-ia  uoft!  having  baati  Jug  from  lwnpB.lh  il.  The  aattaat  ot 
the  ground  is  somoiimcs  covci'tad  fur  miuiy  yurds  Hith  uuch  quantitica  or 
sulphar,  that  it  aim  be  tiuily  gathcrL'J.  Tbu  ouix  Liu  beeu  ibuiul  t<i  b«iin 
oecellent  m^tterinl  for  the  rotiJs,  and  ihe  wofimen.  who  coUect  It,  ofUiu  Hod 
largo  b«i3e  ofiilutB  vfejccellent  quu4ily. 

-|-  Wo  bulioto  there  is  no  instaiica  on  retiord  of  atty  coal  Kftm  in  Bagbuid 
bafing  ever  Ijeen  firec!  by  lightning.  To  Fifuahire,  however,  bj  wo  tn**- 
Eurecl  by  Scotch  gBatlcracn,  the  cxpoaed  ba»act-«dycE  of  Ihe  sUrula  have  b«m 
kindled  through  aui'h  ageuvy. 

J  ThQ  colliery  of  Eitrl  FitewilliaTii,  at  lln-vrmivrsli,  near  RiiUicrhnm,  wu 
wilfully  firudin  1833,  qs  another  of  his  Lonlship^piu  had  hecti  ou  afortnw 
oeaasiou  of  some  dnBtttlsfaation  anioRg  ibo  wortmi-n.  Thu  piinishmeRt 
an-oxJed  by  jaw  fcr  "  wilfully  und  iDD.Licioiis]y  sc<ttliig  on  An  any  mine,  pit, 
or  dolph  of  i;oal.  Of  caunel  coal,  is  felony  wilhuatbcuufitufdvrgy."  lOGcOb 
TI.  c.  32.  And  "  setting  fire  to,  doinalishin^,  or  otlii'rn'iss  dnmaging,  any 
vngiue  or  any  uther  iluag  bolongiiig  to  coal  miuciA,  in  fi-lony  and  tnuapor- 
tatioD  for  BBvca  ycura."    9  Guo.  HI.  «,  2!), 

%  la  1B30.  (ho  Stirling  JoumaJ  contnined  the  folLowlng  singular  notloo:— 
"U  is  MOW  more  than  (woyeiUBiiuM  tbo  suowlyinfi  on  a  riuld  on  ihu  fumof 
Shuw  Farlc,  li«lon^'ii](;  Ui  tim  Eurl  of  Urtantlield,  niu  obaurvud  to  molt  almotl 
us  soon  as  it  foil,  nod  iUpd  rise  iu  a  slut**  ot  va\->our.  Tht^  phenomenoD 
Mlractril  the  altiMiLiun  of  tlie  Maniigcrs  of  the  Alloa  awl  Devon  CoIlieriM, 
and  WRB  found  to  bo  ihfl  cffcrct  of  tho  heat  jirotluced  by  a  ntratnm  of  coaI  in  a 
Citato  of  ignition,  tectiulcally  kuovu  hy  the  nam^  of  ihoNiiio  fml  Soam,  firaiD 
whigh  thtt  Oufon  Irunworluare  Euppliudirilba  hu^proportioaof  Lfa«lr  Aul> 


J 


FIRES    FROM    VARIOUS    CAUSES. 


about  llic  pit's  mouth  so  originated,  is  very  common ; 
and  tliero  have  I)cen  some  slvildng  instancoH  of  a 
similar  occiirreuce,  on  hoard  coal  slups,  hoth  hefore 
leaving  the  river  Tyne,  ami  when  at  sea.  Conside- 
rable devastation  was  caused  on  N»!wcastle  Town 
Mooi*,  hy  tlie  accidental  firing  of  the  coal  strata  near 
the  village  of  Benwell,  about  the  middle  of  the  seven- 
teenth century ;  traces  of  tliia  pseudo  volcano,  are 
still  clearly  visible  in  the  red  shale,  cinder&,  and  other 
charred  matter  i^ith  which  the  giound  is  stroftTi,  about 
the  adjacent  estate  of  Fenbam.*  The  most  re- 
markable instances,  however,  of  devastation  from 
Ihese  causes,  are  those  near  the  towns  of  Wedues- 
bary,  in  StaiTordshire,  and  Dudley,  in  Worcester- 
shire :  here,  there  arc  vast  masses  of  coal  on  fire, 
wliich  have  been  bnniing  for  ages,  owuig,  as  is  sup- 
posed, to  the  decomposition  of  pyiitcs. 

Vuians  flutf  w«ni,  at  tiie  lamo  time,  ragg^tteil  to  extinguish  tliA  Diuno*, 
a&d  ttflar  Boreml  fAJluTAa  il-vaA  dr^li^nntiioiL  la  ciK  a  mini?  round  the  Ki^am  to 
piOTflOt  their  otcniion.  Workmen  wore  wt  in  mtrnvnto  thia  mine,  which 
sras  oponcil  at  bath  aiilcs  of  Iha  SLutn,  to  buiU  u  ivalL  as  they  prooouiiol,  on 
tho  vidoB  of  tbfi  two  (unnalB  next  tht>  Aro.  In  diis  wa;  it  Wiu  itttuuiliil  lo 
pnocE'il,  till  ilio  lutinuls  penutrntei]  iJpyonJ  tlie  fii-e,  wlien  tli«'j  were  to  l» 
JoIuchI  in  tho  foriu  of  u  burnenljuo,  niiiit  tlins  cut  olT,  by  iniMiUA  of  a  itrong 
wall,  all  connoxiflti  hrlwraii  llio  ignili-J  jmrl  of  the  sl'hiii  ami  lliu  rpmaiudor 
wf  ft.  This  jjlnti  huH  bpcn  pprsoveniJ  in  for  a  year  and  n. lift] Tt lint  has  never 
hcen  oompkud.  The  woriBDL'n  have  often  brciught  two  walla  within  a  fow 
fathoms  of  mcoting,  bat  owing  to  tho  lire  huTKlitig  in  ui)on  them,  tlivy  have 
been  hilhetio  ohiiged  to  fall  back  again  ami  lake  a  w  IJor  drdc.  Sii  or  seven 
ahaftv  have  hi^ou  HunW  to  VH^niiliuolliu  tunuels,  inirhldi  IhohciLt  is  frtiiguentlj 
no  pruat  an  lo  raise  tho  Ihimnoineter  froni  212  lo  230  dfg.  Fnlin-oheil ;  it 
MumelinMis  riscx  wea  higher.  Thu  ]aiii;p«  of  Iheiaincni,  which nro  hung  afOtt 
tho  walls,  have  more  tiian  onco  falltm  to  pia(«fl  from  exlrcniQ  licat." 

•  In  167S,  Mr.  Durant,  of  Newcastle,  1ran«mittal  an  account  of  thia 
■n^lcrrancaii  canSH)p*Blioa  to  the  ii:elehrated  Robirrt  Buyle,  who  laid  it  hofon) 
the  Royal  Society.  It  appoars  that  at  that  itrao  the  fire  had  been  burning 
about  thirty  years;  it  was  occaaiuneJ  by  a  candle  nogUgwitly  placed  by  a 
pitngan  while  nt  work,  ami  was  at  Snl  (if  (Uvh  small  ttt^ounl,  that  it  In  saU 
half.a-cmwn  was  denied  to  a  iivau  whu,  for  Clmt  Irifliug  sum,  would  hare 
undertaken  to  extingnlsh  it 
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The  most  awi'ul,  tlie  most  fatal,  and,  il  is  laraeutalile 
to  add,  the  most  frequently  occurring  accidents,  are 
those  arisiup^  from  the  accuiuulalion  of  inflammalile 
gas,  or  mcpliitic  vapour.  The  mere  emuueratiou  of 
the  iuataucea  iii  which  men  liave  been  MH>rcUed, 
stifled*,  and  suddenly  huiTied  into  ctcniity  singly,  or 
by  scores,  would  occupy  a  large  space.  Iii^trad, 
however,  of  attempting  to  give  at  length,  such  a 
catalogue  of  calamities,  it  may  be  sufficient  to  detail 
from  Uie  account  of  the  Rev.  J.  Hodgson,  dready 
quoted  in  the  description  of  l''elling  Colliery,  the 
particulars  of  the  explosion  which  took  place  tliere  in 
1812,  and  the  melancholy  circumstances  attending 
the  catastrophe.  Tlie  general  plan  of  tlie  colliery 
has  been  already  described,  and  the  fact  stated  that, 
the  mine,  up  to  tlie  moment  of  the  accident,  wa£  con- 
sidered by  the  workmen,  a  model  of  perfection  in  all 
its  aiTangements.  In  tlie  forenoon  of  the  25th  of 
May,  1812,  the  villages  in  the  neighbourhood  of  tins 
colliery  were  alarmed  by  a  tremendous  explosion. 
The  subterraneous  fire  broke  forth  with  two  heavy 
discharges  from  the  Jolm  Pit,  followed  by  one  irom 
the  William  Pit.  A  alight  trembling,  as  from  an 
earthquake,  was  felt  for  about  lialf  a  mile  round  the 
workings ;  and  the  noise  of  the  explosion,  tliough  dull, 
was  beard  to  three  or  four  miles  distance,  and  much 


•  An  ©leganl  irriter  (Dt.  Walah)  has  ihUB  poetically  dascrilioJ  two  of  Uw 
lots  common  hnrMngon  of  L-bnlcu  duiap  und  dre  damp,  tbotc  niimstcn  of 
deaib,  ivbose  approach  is  frciLUCDtly  as  iiui!ilinu»  luic  in  dasuac.iive.  "At 
ono  ijm«-,  ftn  mlour  ol  the  most  fragnmt  kind  is  diffused  ihraugh  Uu  mis*. 
resembling  tho  scent  of  the  sireuLe&l  0o«/tirs ;  and  tehil«  the  tnluur  is  iuhaliiig 
(Lt  balmy  gale,  ho  is  suddenly  stmck  dawn  and  (txpires  iu  the  ra\A*t  of  U> 
(iMltd  mjo_Tinent :  at  a]ioLhor>  it  comes  in  the  form  of  a  glnlio  of  sir  Mi- 
dOHd  in  a  filmj  cane  i  nod  while  he  i»  gasing  on  tlie  light  am)  bcauti/al 
object  doUing  alon^,  and  is  tempted  U>  take  it  In  his  huid,  i[  sudU^nlj-  ex- 
plodes, and  deatroys  biiu  and  hia  companions  in  on  instant." 


resembled  an  unsteady  fire  of  iiifantr}'.  Immense 
quantities  of  dust  and  small  coal  accompanied  these 
blasts,  and  rose  liigb  into  the  air  in  the  form  of  an 
inverted  cone.  The  hcancst  pai-l  of  ihe  ejected 
matter,  such  as  corves^  pieces  of  wood,  and  small  coal, 
fell  near  the  pit ;  but  the  dust,  borne  away  by  a  strong 
west  wind,  fell  in  a  continued  shower  from  the  pit  to 
the  distance  of  a  mile  and  a  half.  In  Uie  village  of 
Heworth,  it  caused  a  darkneBs  like  tliat  of  eai'ly  twi- 
light, and  covered  the  roads  so  tliickly,  that  tlie  foot- 
steps of  passengers  were  strongly  imprinted  in  it. 
The  hcatls  of  both  the  shaft-fiuines  were  blown  off, 
their  sides  set  on  fire,  and  their  pulliea  shattered  in 
pieces — tliose  of  the  Jolm  Pit  gin,  being  on  a  crane 
not  mthin  the  influence  nf  the  blast,  were  preserved. 
The  coal  dust,  ejected  from  tlic  William  Pit  into  the 
drift  or  horizontal  parts  of  the  tube,  was  about  three 
inches  liiick,  and  soon  burnt  to  a  light  cinder.  Pieces 
of  bmnuiig  coal,  driven  off  the  solid  stratum  of  the 
mine,  were  also  blown  up  this  shaft. 

As  soou  as  the  explosion  was  heard,  the  wives  and 
children  of  the  colliers  ran  to  the  working  pit.  Wild- 
Jiess  and  teiTor  were  pictured  in  every  countenance. 
The  crowd  from  all  sides  soon  collected,  to  the  num- 
ber of  several  hundreds,  some  crying  out  for  a  hus- 
band, others  for  a  parent,  or  a  son ;  and  all  deeply 
affected  witli  an  admixture  of  honor,  anxiety,  and 
grief.  The  machine  being  rendered  useless  by  the 
irruption,  the  rope  of  the  gin  was  sent  down  the  pit 
witli  all  expedition.  In  the  absence  of  horses,  a 
number  of  men,  whom  the  wish  to  be  instrumental  in 
rescuing  their  neighboius  from  their  perilous  situa- 
tion, seemed  to  supply  with  strengtli  proportionate  to 
the  ui^ency  of  tlie  occasion,  put  their  slioulders  !o  llio 
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Bhafts  of  tlie  gin,  and  wrouglit  it  wilJi  aBtoimliing 
expeditiou.  By  twelve  o'clocl*,  tliirty-two  persons, 
all  tliat  snirrivctl  llii,^  dreadful  calamity,  were  brought 
to  daylight,  and  along  witli  them  tlie  dead  bodies  of 
two  boys — three  other  boys  dying  in  a  few  hours. 
Only  twenty-nine  peraons  were,  therefore,  left  to 
relate  what  they  obser\"ed  of  tlie  appearances  and 
effects  of  this  subterraneous  thundering :  one  hundred 
and  twenty-one  were  in  the  mine  when  it  happened, 
and  eighty-seven  remained  in  the  workings.  Eight 
persons  had  come  np  at  different  intervals,  a  short 
time  before  the  explosion.  It  is  impossible  to  describe 
the  shrieks,  bowlings,  anil  wringing  of  bauds  which 
chai'acterised  the  persons  on  the  spot  at  this  crisis : 
they  who  had  their  friends  restored,  Iiastcned  with 
them  fi'om  the  dismal  scene,  and  seemed,  as  Mir. 
Hiidgson  remai'ks,  for  a  wbUe  to  suffer  as  much  from 
excess  of  joy  as  they  bad  lately  done  from  grief. 

The  persons  who  remained  in  the  niiuc,  had  all 
been  employed  in  the  workings  to  wiiich  the  plane- 
hoard  was  the  general  avenue,  and  as  none  had 
cscapcil  by  that  way,  the  most  intense  apprehension 
for  llieir  safety  existed.  At  noon,  nine  courageous 
individuals  descended  the  John  Pit  in  expectation  of 
meeting  vdth  some  of  them  alive.  As  the  fire  damp 
would  have  ignited  at  candles,  they  lighted  their  way 
by  steel  mills,  the  machines  already  described,  wliich 
give  light  by  turning  a  plain  thin  cylinder  of  steel 
against  a  piece  of  ftint.  Knowing  that  a  great  num- 
ber of  the  workmen  would  be  at  the  crane  when  the 
explosion  happened,  they  attempted  to  reach  it  by 
the  plane-board :  but  their  progress  was  intercepted 
at  the  second  pillar  by  the  prevalence  of  choke-damp 
-^the  sparks  from  the   steel-mill  falling  into  the 
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noxious  fliiiJ  lite  drops  of  blooil.  Being,  llicrefore, 
(iepriveil  of  light,  aud  nearly  poisoned  for  want  of 
atmosplimc  iiir,  Ihey  retraced  tlieir  steps  to  llie  shafts 
and  tiien  attempted  to  pass  up  the  narrow  boards :  in 
these,  they  were  stopped  at  the  sixtJi  pillar  by  a  thick 
smoke,  wliich  stood  like  a  wall  tlie  whole  hciglrt  of 
the  board.  With  difficulty,  they  found  their  way  to 
the  pit  bottom,  persuaded  that  the  mine  was  on  fire, 
and  before  they  bad  all  ascended  another  explosion, 
though  mucJi  less  severe  than  tlie  first,  took  place. 
The  men  at  the  bottom,  saved  themselves  by  sud- 
denly lying  down  on  their  faces — though  they  felt 
the  heat  and  energy  of  the  blast  very  seriously. 

As  these  adventurous  men  were  successively  drawn 
to  bank,  all  theii-  reports  as  to  the  chance  of  any 
person  remaining  alive  in  the  mine,  were  equally 
hopeless  :  notwithstanding,  however,  their  statements, 
and  the  corroborating  circnmstimce  of  the  second  ex- 
plosion, persons  were  not  wanting  to  infect  the  minds 
of  the  relatives  of  the  sufferers  with  disbelief  in  the 
siccounts  of  the  persons  wlio  had  explored  tlie  mine. 
It  was  suggested  that  want  of  courage,  or  biibery, 
might  be  tlic  inducements  to  magnify  the  dangers, 
and  represent  the  impossibility  of  reaching  the  bodies 
of  the  unfortunate  men.  By  means  of  this  species 
of  wicked  industry,  the  grief  of  the  ncighbonrhoad 
began  to  assume  an  iiiitable  aud  gloomy  aspect. 
Tlie  proposition  to  exclude  the  atmospheric  lui-  from 
the  mine,  in  order  to  extinguish  the  fire,  ivas  there- 
fore received  ivith  cries  of  *'  Murder,"  and  with  de- 
terminations of  opposing  the  proceeding.  Many  of 
tlie  widows  contiiuied  about  the  month  of  the  John 
Pit  during  the  whole  of  the  night,  with  tlie  hope  of 
^ihesring  the  voice  of  a  iiu^baud  or  a  son  calling  for 
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assistance.  Oh  tlie  diiy  after  the  iicciJent,  an  im- 
mcnao  crawd  of  colliers  from  various  pai'ts,  assembled 
round  tlie  pits,  and  were  profuse  in  reproaches  ou 
thp  persons  concerned  in  the  mine,  for  want  of  ex- 
ertion to  recover  the  men.  Eveiy  one  had  some 
example  to  relate  of  successful  attempts  in  exigencies 
of  this  kind, — all  were  large  in  their  professions  of 
readiness  to  give  assistance  j  but  none  were  foiuxd  to 
enter  the  inflammable  jaws  of  the  mine,  tliough  the 
pi-oprietora  gave  the  sh'oiigest  asaiu"ances  to  the 
crowd,  that  if  any  project  could  be  framed  for  tlie 
recoTcry  of  tlie  ineii,  no  exjjense  should  be  spared  in 
executing  it  j  if  any  person  could  be  found  to  enter 
the  mine,  every  facility  and  help  should  be  afforded 
him ;  hut,  as  they  were  assiu-cd  by  the  unauimona 
opinion  of  several  of  the  most  eminent  Viewers  in  the 
neighbourhood,  tliat  the  worldngs  of  tlie  mine  were 
in  an  iniapproachable  state,  they  would  hold  out  no 
reward  for  the  attempt :  they  would  bo  accessary  to 
no  man's  death  by  persuasion  or  bribe. 

After  another  ineffectual  attempt  to  proceed  from 
the  shaft  towai'ds  the  workings,  the  hope  ivas  aban* 
doned,  and  it  was  resolved  to  exclude  the  atmospheric 
air,  in  order  to  e-stinguish  the  fire  which  the  explo- 
sion bad  kindled  in  the  mine,  and  of  which  the  smoke 
ascending  the  William  Pit,  was  a  sure  indication. 
Tliia  shaft  was  accordingly  tilled  with  clay  about 
seven  feet  above  the  innate,  or  eutiance  into  tlie  ilrift; 
and  the  John  Pit  month,  was  covered  over  ivith  loose 
planks.  In  two  days  afterwards,  twenty  fotliors  ol 
additional  clay  were  tlirown  into  the  William  Pit,  in 
order  to  insure  its  being  air-tight :  in  the  next  place, 
a  scaffold,  at  25k  fathoms  from  the  surface,  was  sus- 
pended ou  side  ropes,  each  six  inches  in  circum- 
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fereute  in  tlic;  John  Pit.  Upon  tliis  aliirge  qitantity 
of  straw,  and  afterwards  Iweutj-six  fotliers  of  clay 
were  thrown,  lo  render  ihe  whole  air  tight.  On  (lie 
Isl  of  June,  tliis  suspended  inasw  fell  into  the  pit; 
and  also  another,  subsequently  conslmcted  :  at  length 
a  sca&oldiiig  of  planks  on  stout  beams  of  timber  was 
laid  across. 

Preparatory  lo  re-opewiug  the  mine,  a  Lratlice  or 
thin  pai-tition  of  deals,  was  put  down  tlie  William  Pit, 
and  intended,  by  promoting  a  temponiry  circulation. 
Sec,  to  assist  the  workmen  in  raising  the  clay  and 
otlicr  matters  wliich  liad  been  previously  thrown 
<bwn.  About  this  lime  many  idle  tales  were  circu- 
lated through  the  country  conceniing  several  of  the 
men  finding  their  way  to  the  Hhafls,  and  being  re- 
covered. Tlieir  number  was  circumstantially  told — 
]iow  they  subsisted  on  candles,  oats,  and  beans — how 
they  heard  the  persons,  who  visited  the  luiuo  at  the 
time  of  the  accident,  but  were  too  feeble  to  speak 
sufficiently  loud  to  make  themselves  heard,  8omc 
conjuror,  too,  it  was  said,  had  set  bis  spells  and  his 
divinations  to  work,  and  penetrated  the  whole  secrets 
of  the  mine.  He  had  discovered  one  famishing 
gi'oup  recei^ing  drops  o(  water  from  the  roof  of  the 
mine — another  eating  theu*  shoes  and  clothes,  and 
oilier  such  pictures  of  misery.  Tliese  inventions 
were  carefidly  related  to  the  families  of  the  colhers, 
and  answered  the  purpose  of  every  day  harrowing 
up  then"  sorrows  afresh.  Indeed  it  seemed  the  chief 
emplojTnent  of  some  to  make  a  kind  of  insane  sport 
of  then-  own  and  their  neighbour's  calamity. 

On  the  10th  of  June,  the  water  oozing  out  of 
the  tubbing  of  the  William  Pit,  had  men  to  the 
heiglit  of  twenty-fonr  feet  upon  the   clay.     On  the 


3d  of  July,  tills  being  all  overcome,  the  brattice 
fiiiislied,  and  a  great  part  of  the  clay  drawn  up,  the 
sinkers  began  to  bore  a  creep-Iiole  out  of  the  shaft. 
into  the  north  drift.  On  the  next  day,  tlie  stoppings 
iu  the  tube  diifl  of  tlie  John  Pit  were  taken  down, 
and  the  bore-holo  finished,  llu"ough  wluch  the  air 
passed  briskly  into  llie  mine,  and  ascended  by  the 
John  Pit  tube :  and  after  a  few  days,  the  vapour 
issuing^,  wliich  in  the  beginning  took  fire  on  the  ap- 
plication of  a  candle,  last  that  property  in  conse- 
quence of  tlie  influx  of  atmospheric  ail". 

The  workmen  ha\  ing  pierced  into  the  drift,  through 
the  clay  in  the  William  Pit,  and  the  morning  of  tlie 
8lh  of  July  being  appointed  for  entering  tlie  work- 
ings, Uie  distress  of  the  neighbourhood  was  again 
renewed  at  an  early  hoiu*.  A  great  concourse  of 
people  collected — some  out  of  curiosity — to  wituesa 
the  commencement  of  an  tmdei-toking  full  of  sadness 
and  danger — some  to  stii'  up  the  revenge  and  ag- 
gravate the  sorrows  of  the  relatives  of  the  sufferers, 
by  caUimuies  and  reproaches,  published  for  the  sole 
pm"pijses  of  mischief;  but  the  gi'eiiter  pait  came  witlt 
broken  hearts  and  streaming  eyes,  in  expoctatiou  of 
seeing  a  father,  a  husband,  or  son,  "  brought  up  out 
of  the  honible  pit."  As  the  weatlier  was  wanu,  and 
as  it  was  dcsiiablc  that  as  much  air  might  i)a.ss  down 
tlie  pit  as  possible,  constables  were  placed  to  keep  off 
the  crowd  ;  tivo  sm'geons  were  also  in  attendance  in 
case  of  accidents. 

Niue  persons  descended  the  William  Pit,  and  as 
a  current  of  water  had  been  tluown  down  during  ten 
Kom's,  they  found  it  practicable  to  traverse  tlie  nortli 
drift  towards  tlie  plane  board,  lighting  theii"  way  by 
mcaua  of  steel  mills.     The  sliifts  of  men  employed 
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in  Uiis  doleful  and  nnwliolesoine  aeart'lj,  «cre  pfonc- 
rally  about  eight  in  uinnber :  tlicy  were  fmir  lumi-s 
in  and  eight  hours  out  of  tlic  mine,     Tlie  first  body 
was  found  near  the  plane-boaid  ;  and  for  a  wliUe  tlie 
men  stood  over  it  iu  speeclJcss  hoiTor,  imnginiug 
A    that  it  Tras  in  such  a  state  of  decomposition  that  H 
would  fall  asnuder  in  lifliug   into   the   coffin.     At 
length  they  began  to  encourage  one  auothor  "  in  the 
nanie  of  God,"  to  begin  :  and  after  several  hesitations 
and  resolutions,  andcoveiiug  Uieirhaads  ivjih  oakutn 
to  avoid  any  unpleasant  sensation  in  touching  the 
body,  tliey  laid  it  in  a  slieUj  which  was  drawn  "  to 
bank,"  on  a  bier  constructed  for  llic  piirpoae.     When 
tlie  first  shift  of  men  caine  up,  at  ten  o'clock,  a  mes- 
sage was  sent  for  a  nimibor  of  coffins  to  bo  iu  readi- 
ness at   the  pit :  these,  being  at  the  joiner's  shop, 
piled  up  iu  a  heap,  to  the  nnniber  of  ninety-twn, — a 
most  gloomy  sight ! — had  to  pass  Low  Felling.     As 
«oon  as  a  cart  load  of  them  was  seen,  the  howlings  nf 
the    women,   who   had   hitherto    continued  in  their 
bouses,  but  now  began  to  assemble  about  their  doors, 
came  on  the  breeze  in  slow  fitful  gusts,  whicli  pre- 
saged a  scene  of  much  distress  and  confusion  being 
soon  exhibited  near  the  pit ;  but  liappily,  by  repre- 
senting to  them  the  shocking  appearance  of  the  Ijody 
that  had  been  found,  and  the  ill  effects  upon  their 
bodies  and  minds,  likely   to   ensue   from  suffering 
themselves  to  be  hunied  away  by  such  violent  con- 
vulsions of  giief,  they  either  returned  to  their,  houses, 
or  continued  in  silence  in  the  neighbourhood  of  the 
pit.     Mr.  Hodgson  details  with  mudi  minuteness  the 
circum»t;inces  in  which   the  bodies  of  the  sulTerers 
were  respectively  discovered — sometunes  buried  be- 
neath the  fall  of  the  roof,  but  juostly  lying  exactly  iu 
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the  positiou  iu  which  Hiey  appearetl  to  have  been 
tlirown  at  the  moment  of  the  explosion.  In  one 
pla(;e,  twentj-one  bodies  lay  together  in  ghastly  con- 
tusion :  some  like  mmmnies,  scorched  as  dry  as  if 
they  had  i)een  haked.  One  wanted  its  head,  anoth« 
its  arm.  The  scene  was  truly  frightful.  The  power 
of  fii-e  was  visible  upon  all ;  but  its  effects  were  ex- 
ti'emcly  various;  while  some  were  almost  torn  to 
pieces,  there  were  others  who  appeared  as  if  they  had 
Bunlc  down  overpowered  with  sleep.  At  the  bottom 
of  the  plane-board,  the  body  of  a  mangled  horse  and 
four  shattered  waggons  were  found :  the  latter  were 
made  of  strong  framea  of  oak,  strengthened  with 
hoops  and  bars  of  iron,  yet  the  blast  had  driven  both 
them  and  the  horse  with  such  ^-iolence  down  the  in- 
clined plane-board  that  it  had  twisted  and  shattered 
tliem,  as  if  they  Lad  been  shot  from  a  mortar  against 
a  rock. 

On  one  occasion  dining  the  progress  of  raising  the 
bodies,  and  wliile  the  workmen  were  cleaiii^  out  the 
water-sumph  or  well,  whicli  had  been  sank  at  the 
bottom  of  the  John  Pit  to  collect  the  water  that 
di-ained  through  the  tubbing,  a  gust  of  fire-damp 
burst  from  the  workings,  and  ascended  the  shaft. 
This  caused  so  great  an  alarm,  that  the  cry  "Send 
away  a  loop  !'*  from  iho  bottom,  and  "  Ride  away! 
Ride  away!"  from  the  banksmen,  were  heard  to- 
gether. Seven  of  tlie  men  clung  to  the  rope,  and 
arrived  safe  at  bank ;  and  two  old  men  threw  them- 
selves flat  on  their  faces,  in  expectation  of  an  explo- 
sion; but  after  a  second  and  similar  ei-nctation.  the 
atmospheric  current  took  its  usual  course.  This 
phenomenon  was  afterwai'ds  ascertained  to  proceed 
from  a  large  fall  at  that  time  taking  place  in  the 
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stable  board,  aud  forcing  back  a  foul  adinixture  of 
the  Iwo  damps  aud  common  air.  Tlie  bauksmau's 
cry  so  alarmed  the  villages  of  High  and  Low  FclliDg, 
that  all  the  inhabitauts^  youug  aiid  old,  liaateoed  to 
the  pit. 

From  the  8th  of  July  to  the  19th  of  September, 
the  heart-rending  scene  of  mothers  and  widows  ex- 
amining the  putrid  bodies  of  their  sons  and  husbands, 
for  marks  by  which  to  identify  them,  was  almoat 
daily  renewed ;  hut  very  few  of  them  were  known  by 
any  personal  mark — ^tliey  were  too  much  mangled 
and  scorched  to  retain  any  of  their  features.     Tlieir 
JTilothea,  tobacco  boxes,  shoes,  and  the  like,  were, 
rtliercfore,  the  only  indexes  by  whicli  tliey  could  be 
recognised.     Every  family  had  made  provision  for 
the  entertainment  of  their  neighbours  on  the  day  the 
I  bodies  of  tlieir  friends  were  recovered;  aud  it  had 
been  generally  given  out  that  they  intended  to  take 
the  bodies  into  their  own  houses.     But  Dr.  Ramsay 
*  Laving  given  his  opinion  Uiat  such  a  proceeding,  if 
carried  into  effect,  might  spread  putrid  fever  through 
the  neighbourhood,  they,  after  seeing  tlie  first  body, 
readily  consented  to  have  them  interred  immediately 
after  they  were  found — the  hearse,  however,  on  its 
^Fwaj  to  tlie  bm-ying  ground,  passed  by  the  door  of  the 
■deceased.     One  of  tlie  bodies  was  never  foimd :  of 
Hthe  ninety-one  recovered,  all  except  four,  were  iu- 
y  terred  in  Heworth  Chapel-yard,  in  a  trench  side  by 
side,  two  coffins  deep,  with  a  partition  of  brick  and 
lime  between  every  four  coffins  :  a  neat  obelisk,  nine 
feet  liigh,  was  afterwards  erected  o^  er  this  immense 
Lgrave :  it  records  on  four  brass  plates  the  names  and 
^ages  of  tho  sufferers. 

On  the  10th  of  September  ihe  ventilation  of  the 


Colliery  was  effected  cniujiletely,  auil  Uie  workmai 
resumed  their  labours ;  but  in  little  more  than  a  year 
— namely,  on  the  24th  Decemher,  1813,  another  ex- 
plosion occuiTed  in  the  same  mine,  and  killed  twenty- 
three  persons,  aud  twelve  horses ;  twenty-one  indi- 
viduals escaped,  tliirteen  of  whom  were  seTerely 
4>ui'nt.  Tliis  explosion  was  ceitainly  every  way 
much  leas  severe  tlian  the  former ;  but  as  it  happened 
when  the  moniing  shift  of  men  were  relieving  the 
night  sldft,  it  might  have  been  much  more  destnxclive 
than  in  fact  it  was  :  for  a  group  of  the  fresh  men 
were-  waiting  to  go  down ;  and  those  who  had  just 
descended  met  the  fatal  whirlwind  of  fire  in  their  wuy 
to  tlie  Houtheni  hoards,  which  lie  under  the  village  of 
High  Felling.  That  part  of  the  mine  was  inter- 
sected ivith  several  dykes  and  fissures,  wliicU  not 
unfrequently  discharged  great  quantities  of  inflam- 
mable air,  through  the  apertiwes  called  blowers,  al- 
ready described,  and  which  made  tlie  small  coals  ou 
the  floor  dance  round  their  orifices,  like  gravel  in  a  ■ 
strong  spring.  Wlielher  this  accident  was  attribu- 
table to  Hie  falling  of  some  matter  so  as  to  prevent 
the  regular  ventilation  of  the  wastes,  or  to  some 
neglect  of  the  atam^ling  orders  at  the  rarifyang  fur-' 
uace  in  the  upcast  pit,  could  not  be  satisfactorily 
discovered ;  but  so  powerful  was  the  stream  of  fresh 
air  in  all  the  workings,  that  the  persons  employed 
were  unanimous  in  declaring,  that  they  never  wrought 
in  a  pit  so  wholesome  and  pleasant. 

While  the  present  sheet  is  passing  through  the 
press,  the  immediate  neighbourhood  of  the  above- 
mentioned  accideuts  is  iu  a  state  of  imlescrihable  dis-' 
traction,  iu  consecpieuce  of  the  occmTeuce  of  a  catas- 
trophe similar  iu  nature,  but  still  more  disastious  in 
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the  amount  of  fatality  connected  witb  it ;  indeed  the 
oldcflt  inhabitants^  of  the  district  do  not  remember  any 
tiling  equal  to  it  08  regards  loss  of  life.  On  the  after- 
noon of  June  18th,  1835,  an  explosion  of  iuilammahle 
gas  took  place  in  the  works  of  what  ia  called  "  tlie 
Chm"ch  Pit,"  in  the  Wallsend  Colliery,  by  which  one 
hundred  and  one  human  being-s — about  tlii-ee-fourths 
of  them  boys — were  suddenly  hunied  into  eternity  ! 
It  is  unnecessai'y  to  go  into  the  details  of  tliis  appal- 
ling calamity :  it  may,  however,  be  remarked  that 
the  works,  wliich  had  been  regularly  inspected  iu 
the  morning  by  the  "  under  newers,"  were  consi- 
dered in  every  respect  safe  and  secure ;  so  that  whe- 
ther the  accident  is  to  be  refeiTed  to  some  of  the 
miners  having  incautiously  removed  the  head  of  their 
safety  lamps,  or  to  some  other  cause,  will  probably 
ever  remain  a  mystery  j  as  four  persons — all  who 
were  saved — can  give  uo  account  of  llie  affair.  Se- 
vei-al  of  the  bodies  were  black,  shiiveUod,  and  burnt ; 
one  or  two  were  mutilated ;  but  the  greater  nmuber, 
as  commonly  happens  in  these  cases,  having  been 
suffocated  by  the  stythe  or  after-damp,  had  tlie  ap- 
pearance of  being  in  a  ti-anquil  sleep.  It  appeared, 
indeed,  from  evideuce  offered  on  the  Cornner  s  in- 
quest, tliat  by  far  the  gi"eater  part  of  the  sufferers  liad 
deliberately  left  the  .spot  where  they  were  at  work, 
on  healing  the  explosion,  and  would  iu  all  probability 
have  been  sa\'ed,  had  not  the  fire-blaat  blown  down 
various  matters,  so  as  to  obstruct  ventilation  and 
ascent  by  tlie  main  shaft ;  and  thus  tlie  \ictims  pc- 
lislied  by  unexpected  suffocation  when  fleeing  for 
(heir  lives.  In  1821  there  was  on  explosion  in  the 
same  colliery,  by  which  fifty-two  h>es  were  lost. 
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Circumstances  which  led  to  the  formation  of  a  Society 
for  Preventing  Accidents  in  CoUieries— Application 
to  Sir  Humphrey  Davy — Cltemical  Composition  of 
tJie  inflammable  Gas  of  tfte  Mines— Will  not  erplode 
in  small  Tubes,  nor  from  contact  with  red-hot  Iron 
or  Charcoal — First  Safe  Lantern — Wire-Gauze 
Cage — Description  of  the  Common  Safety  Lamp — 
Testimonials  of  respect  to  Sir  H.  Davy — Opinions 
of  Mr.  Buddie  and  Mr.  Fenwick  in  favour  of  the 
"  Davy^' — Petition  of  the  Staffordshire  CoUiers — - 
Circumstances  under  which  Explosions  Have  taken 
place  in  connexion  with  tlte  Davy  Lamp. 

If  the  appalling  circumstances  deUailed  In  the  pre- 
ceding Chapter,  comprising,  as  they  do,  but  a  very 
eniall  part  of  the  catalogue  of  calamities  of  that  class, 
are  calculated  to  make  the  least  sensitive  indi\'idual 
shudder  with  horror,  by  how  much  more  must  the 
public,  and  tlie  pitmen  especially,  liave  been  laid 
under  obligation  by  those  persons  who  have  demised 
the  means  of  Icsscning^  the  number  of  such  occiu*- 
reucea — or  rallier,  invented  a  method  of  prevent- 
ing them  altogether.      It  was  impossible,  savti 
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Paris,*  after  alluding  to  tlie  first  catastrophe  at  Felling 
Colliery,  that  an  event  of  such  awful  magnitude 
sliould  not  have  deeply  affected  every  humane  per- 
son resident  in  the  district.  NuOiing,  in  short,  coiild 
exceed  the  anxiety  which  was  manifested  on  the  occa- 
sion ;  but  most  nnfortimately  there  existed  an  invin- 
rilile  prejudice  against  every  proposition  tlial  coultl 
be  offered,  from  a  general  impression  of  tlic  utter 
hopelessness  of  any  attempt  to  discover  a  remedy. 
A  few  pUilosopliic  in<lividual9,  however,  did  foim 
themselves  into  an  association  for  tlie  laudable  pur- 
pose of  inviting  the  attention  of  scientific  men  to  the 
subject,  and  of  obtaining  from  them  any  suggestions 
which  might  lead  to  a  more  secure  method  of  lighting 
the  mines. 

To  the  Rev.  Doctor  Gray,  the  late  Bishop  of 
Bristol,  and  who,  at  tlie  period  of  the  explosions  at 
Felling,  was  Rector  of  Bishop- Weanuouth,  Dr.  Pa- 
ris acknowledges  himself  indebted  for  the  several 
highly  interesting  communications,  by  means  of 
which  lie  has  "  been  enabled  to  present  to  the  scien- 
tific world  a  complete  history  of  those  proceedings 
which  have  so  happily  led  to  a  discovery,  of  which  it 
is  not  too  much  to  say  that  it  is,  at  once,  tlie  pride  of 
science,  the  triumph  of  hmnanity,  and  the  glory  of 
the  age  in  which  we  live."  It  was  at  a  time  when 
all  relief  was  deemed  hopeless,  tliat  Mr.  Wilkinson, 
a  barrister  in  London,  and  a  gentleman  distinguislicd 
for  the  humanity  of  liis  disposition,  suggested  the 

•  "  Life  of  Sir  Huraplirey  J>aTy,  by  J.  A.  Vans,  M.D.  fco."  From  U\it 
touree,  ua  conaldtireJ  tliu  muKC  oircumatntitinl  tin<1  autlientlc,  tlici  prosonc 
Chapter,  on  Ibo  (iibject  tif  llio  Safmy  Lauip,  is  cWofly  Jruwii,  Tho  worlt  is 
oltogBtber  ono  of  ileligbtEUt  iiilareiL  Tham  have  boon  wivuml  olciimnnU  of, 
bnd  euilleiis  digcuasioun  upuu,  Die  luTentinn  uf  thu  Sufi^ly  Ijani|i,  oiplluil 
aUiision  to  which  triU  be  found  in  the  wark  hen  mcnlLnnoil. 
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expediency  of  estabiisliitig^  a  Society  fur  the  purpose 
of  enqiiiiiug;  whether  any,  and  what,  raelliotls  of 
eecurity  could  be  adopted  for  the  prevention  of  those 
accidents  at  that  time  so  frequently  occurring  in  the 
collieries  of  Northumberland  and  Diurham.  In  con- 
eetjueuce  of  tlus  beneTolent  suggestion,  a  Society 
was  establisihed  at  Bishop- Wearmouth,  on  the  1st  of 
October,  1813.  A.few  days  before  the  first  meeting, 
twenty-seven  persons  had  been  killed  in  a  colliery 
in  wliich  Sir  Ralph  Milhanke  liad  an  interest ;  he 
was,  therefore,  called  upon  at  the  fii'st  meeting  to 
state  the  particulara  of  the  accident.  At  that  time, 
as  Dr.  Gray  states,  there  was  such  little  expectation 
that  any  means  could  be  devised  to  prevent  tlie  oc- 
currence of  tliese  explosions,  that  the  object  of  the 
gentlemen  who  convened  the  meeting,  however  hu- 
mane in  principle,  was  considered  by  moat  of  the 
persona  present  as  chimerical  and  \isiouary.  Tlie 
Society,  however,  amidst  many  difficulties  and  consi- 
derable discouragement,  and  a  perpetual  liarasa  by 
the  offer  of  impracticable  schemes  from  every  quarter, 
nevertheless  persevered  in  tlicir  meetings,  and  suc- 
ceeded m  establishing  a  communication  and  eorre- 
spondence  witli  other  Societies  in  difTerent  paits  of 
tlie  kingdom. 

It  waa  in  consequence  of  a  private  communication 
from  Dr.  Gray  to  his  friend  Sir  Humphi-ey  Davy, 
that  the  latter  was  first  led  to  apply  Ins  profound 
chemical  knowledge  to  an  investigation  of  the  ualtire 
of  the  inflammable  gas  of  the  coal  mines,  and  also  to 
a  discovery  of  the  best  means  for  preventing  tlie 
occmTence  of  accidents  from  this  "  fii'e  damp,"  as  it 
was  cflllcd.  In  August  ISIS,  Davy  visited  New- 
castle-upon-Tyne, where  he  had  an  interview  with 
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Jfr.  BuJillf,  one  of  the  nioftt  intelligent  coal  Wewcr* 
in  tlie  nortli,  and  who  impplied  the  pliiluso[>1ier,  on  hi» 
return  to  Loudon,  with  various  specimens  of  natural 
.gases  collected  in  the  colliery  workings,  for  experi- 
\jfkeBL     Sir  Humphrev  not  only  exei*ci»ed  bis  wonted 
Kientific  acmnen,  in  examining  the  gasert,  but  en- 
tered vridi  all  Uis  keart  into  tlie  subject ;  declaring, 
[in  one  of  his  letters',  that  he  "  never  received  so  mnch 
pleasure  from  tlie  result  of  any  of  his  chemical  la- 
ibours  i  for  I  tnist,'*  adds  he,  "that  the  cause  of  hu- 
[tnanttj  nill  gain  sometliing  by  it." 

'  Tlie  fire-damp,*'  aaya  he,  in  a  confidential  cora- 
[munication,  datetl  October  30,  "  I  find,  by  clieniical 
analysis,  to  be  (as  it  lias  been  always  supposed)  a 
ibydro-carbonate.*  It  is  a  chemical  combination  of 
thyflrogeu  gas  and  carlion,  in  the  proportion  of  four 
\hj  weight  of  hydrogen  gas,  and  Hi  of  charcoal.  I 
[find  it  will  not  explode,  if  mixed  with  less  than  six 
{times,  or  more  than  fourteen  times  its  volume  of  at- 

■  Tbe  gmnmtiAn,  Iftlencj,  uid  eralation  of  Ibis  dreadful  B^ml  bard  gitea 
[du  U  nocb  coiiauB  enqairy,  thon^h  hilbcrto  witb  otily  very  parda]  Mfl- 
Ur.  HuuoD,  in  •  paper  ^iintaiaing  "  Ob^rTAtions  on  Coal."  n&d 
I  tfae  Cfolaii^ical  Societi;  in  January  1B33,  &diI  tondiuf  to  condrin  (Jti« 
iBportaiiCQ  of  ihovi  micmscopicEil  invi^>tigiitl&iis  into  the  orgauiio  slnwtuTO 
ifai*  and  oth#r  foMtlii.  »•-<  bKaiidfulIy  carriAtI  out  by  Mr.  Witham,  liigenl. 
iimslT-  sbevs  the  probability  of  the  ga^  oxiKiini;  oithiti  the  cos)  in  w  cont- 
.  state  a^  to  be  liijiiiil.  Sei-eriil  circomst&nce*  ln(la<'«d  Mr,  Huuon, 
piged  in.  hi*  microscopic  enfiniries,  to  aeanh  for  a  airuclura  In  «oal 
loroootuBiageas:  sndhe  accordingly  discovered  a  nysuini  of  G«Us, 
eat  from  any  bcforo  aoliccd,  and  appiu-eutly  adaptMl  for  Ibat  puTpow^ 
I  «nppc«ed  ga«-c«UH  are  /ound  empty,  are  g^aeniUy  or  a  drculaj  ftknn, 
'  la  gronpt,  which  commaolc«.te  with  each  othef,  and  each  cavity  baa 
I  centre  a  small  pellat  o(  t\aTfaoQu:ioous  mattisr.  The  authnr  eslabliiliRs 
i  dear  diillncUon  between  Itis^e  cells  and  o-Lliura  vliicb  ho  dcscrlbos  at  filled 
hjtnminaiia  maUer;  for  Ibo  entbrscite  of  S^ath  WuIm  cmtuiiu  lh« 
Vlnaer,  bat  is  quito  frae  fitiia  tha  Utti>r.  ITo  &1ao  &tAteg,  on  tho  authority 
|tf  Si;.  F.  Fnlcr,  that  the  anChrocltc  of  South  Wales  affnrdu  a  frr«  ditun- 
nNt^BNUC  oif  iuflunmablc  rw,  wbcn  first  Miw»ed  lu  lUe  air.— W<7.  Af«j. 
\Ar,  1833.  p.  :J03. 
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mosphci-ic  air.  Air,  when  rendered  impme  bv  tlie 
combustion  of  a  candle,  but  in  w}ucli  t)ie  candle  will 
still  burn,  ViWl  not  explode  tlie  gas  from  the  mines; 
and  when  a  lamp  or  candle  is  made  to  bum  in  a 
dose  vessel,  having  apertures  only  above  and  below, 
an  ejrptosh'e  mlvtnre  of  gas  admittctl  merely  enlarges 
the  light,  and  then  gradually  extinguishes  it  without 
explosion.  Again, — the  gas  mixed  in  any  propor- 
tion witli  couunon  air,  I  Iiave  discovered,  tvili  not 
e.rplod^'  in  a  small  tube,  the  diameter  of  wliich  is  less 
than  the  Jth  of  an  inch,  or  even  a  hirger  tube,  if 
there  is  a  racclitmica!  force  ut^ing  tlic  gas  tlirougli 
the  tube.  Explosive  mixtures  of  tliis  gas  with  air 
require  much  stronger  heat  for  their  explosion  than 
mixtures  of  common  inflamjnable  gas.  Red-hot 
charcoal,  made  so  as  not  to  flame,  if  blown  up  by  a 
luixture  of  the  mine  gas  and  common  air,  does  not 
explode  it,  but  gives  light  in  it :  and  ii*nn,  to  cause 
the  explosion  of  mixtures  of  this  gas  vnth  air,  must 
be  made  white-hot.  The  discovery  of  these  curious 
and  unexpected  properties  of  the  gas,  leads  to  several 
practical  methods  of  lighting  the  mines  without  any 
danger  of  explosion."  Sir  Hmnplirey  then  describes 
four  lamps  variously  constmcted,  but  respectively 
depending  in  the  main  upon  the  following  principles : 
"  First,  a  certain  mixtiu'e  of  azote  and  carbonic  acid 
prevents  the  explosion  of  tlie  fire-damp,  and  this 
mixture  is  necessarily  formed  in  the  safe  lantern ; — 
secondly,  the  fire-damp  will  not  explode  in  tubes  or 
feeders  of  a  certain  small  diameter.  Tlie  ingress 
into,  and  egress  of  air  from  my  lantern,  is  tlirough 
such  tubes  or  feeders  j  and,  therefore,  when  an  ex- 
plosion is  artificially  made  in  Uie  safe  lantern,  it  does 
not  commnuicate  to  the  external  air." 
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On  tlie  nint}i  of  Novedilier,  tlie  news  he  enter- 
tained relative  (o  the  composition  of  firc-danip,  nnd 
»-tiie  methods  proposed  for  cii countering  it  isnth  ira- 
J)unity,  were  laid  before  the  Roral  Society,  in  a  paper 
iBntitled  "On  the  Rre-diiinp  of  Coal  Mines,  and  <m 
methods  of  lighting  tlie  mine,  so  as  to  prevent  its 
explosion."  Dr.  Paris  details  in  a  very  lucid  man- 
ner the  progress  of  tlie  enqniiy,  so  far  as  regards  the 
toechanical  intervention  of  small  tubea,  fine  circular 
^rific^s,  or  lastly  wire-gauze  between  the  lighted 
candle  or  lamp,  and  the  explosive  atmosphere  of  the 
tnine,  and  in  tlie  scientiftc  application  of  which  the 
safety  lamp  directly  resulted.  From  the  issues  of 
tiiese  researches  it  became  at  ouce  evident,  tliat  to 
light  mines  invested  with  fire-damp,  with  perfect 
eecurily,  it  was  only  uecessaiy  to  use  a  well  closed 
lantcm,  supplied  with  ah-  from  tubes  of  small  diame- 
ter, through  which  explosions  cannot  pass,  and  with 
a  cliimney,  on  a  snnilai-  principle,  at  the  upper  ]>art, 
to  oairy  off  the  foul  air,  A  common  lantcm,  to  be 
ndapted  to  the  pm-pose,  merely  required  to  be  made 
ftir-tight  in  the  door  and  sides,  and  to  be  iurmshed 
with  tlie  ehimney,  and  the  system  of  safety  apertures 
below  and  alxjve  the  flame  of  the  lamp.  Such,  in 
fact,  was  Davy's  first  safety  lamp  ;  and  having  aftcr- 
Waids  varied  the  arrangement  of  the  tubes  in  dilTcrent 
Ways,  he,  at  length,  exchanged  them  for  canals, 
trhich  consisted  of  close  concentric  hollow  metallic 
Cylinders  of  different  diameters,  so  placed  together  as 
to  form  circidar  canals  of  the  diameter  of  from  one 
twenty-fifth  to  one  fortieth  of  an  inch ;  and  of  an  inch 
and  seven-tenths  in  lengtli ;  by  which  air  is  admitted 
hi  much  lai^er  quantities  than  by  the  small  tubes, 
*nd  they  are,  moreover,  ranch  superior  to  the  latter 
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in  practical  application.  He  also  found  tliat  longi- 
tudinal air  canals  of  metal  might  be  employed  irilh 
the  same  security  as  the  circular  canals ;  and  that  a 
few  pieces  of  tin  plate,  soldered  together,  with  wires 
to  regulate  the  diameter  of  the  canal,  annwered  the 
purpose  of  the  feeder  or  safe  chimney,  as  well  as 
drawn  cylinders  of  brass. 

On  New  Year's  Day,  181(!,  SirHumplirey  Davy, 
writing  to  Dr.  Gray,  says,  "  I  have  made  very  simple 
and  economical  lanterns,  and  candle  ^lards,  which 
ai'e  not  only  absoliitehj  safe,  but  w]u<.-h  give  light  by 
means  of  the  fire-damp,  and  which,  while  they  disarm 
this  destructive  agent,  make  it  useful  to  the  miner." 
His  original  lamp  v;i\\i  tubes  or  canals,  as  already 
described,  was  pericclly  safe  in  the  most  explosive 
atmosphere,  but  its  light  was  necessarily  extinguished 
by  itj  whereas  in  the  wiie-gauze  cage,  ultimately 
adopted,  and  now  in  univcreal  use,  the  fire-damp 
itself  continues  to  bam,  and  tlius  to  afford  to  the 
miner  a  useful  light,  while  he  is  secured  from  or  fore- 
warned of  the  effects  of  explosion.  All  that  is  re- 
quired for  his  guidance  and  protection  in  tlie  darkness 
of  the  mine,  is  that  the  candles  or  lamps  in  use,  be 
surrounded  by  small  wire  cages  ;  these  at  once  supply 
air  to  the  flame,  and  light  to  the  miner;  being  at  tlie 
same  time,  perfectly  safe.  In  Paris's  work  before 
mentioned,  may  be  seen  a  sketch  of  the  wire  gauze 
instrument,  in  its  first  and  simplest  form.  The 
original  hmip  is  preserved  in  the  laboratory  of  tlie 
Royal  Institution.  Da^y  found  tliat  iron  gauze  coro- 
poaed  of  wire*  from  one  fortieth  to  one  sixtieth  of  an 
inch  in  diameter,  and  containing  twenty-eight  wires, 
or  seven  hundred  and  eighty-four  apertures  to  ti» 
inch,  wa.*^  safe  \mder  all  circumstances  in  atmospheres 
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of  this  kind  j  and  he  cousequenlly  employed  that  nia- 

I'terial  in  giiarding  lamps  for  the  coal  mines,  where, 
in  January,  1810,  they  were  immediately  adopted. 
'  The    annexed   cut,  (fg.  36.J   represents  the   lamp 
Rg.  36.  whidi  is  in  present  use.     a  is  a  cy- 

>         jp       ^?  linder  of  wire-gauze,  with  a  double 
^^^^  ^WkS  top,  securely  aud  carefully  fastened, 

IpjI^BI^^^j  by  doubling  over,  to  t]ic  brass  rim  B, 
^     ^BHl  ^bieh  screws  on  the  lamp  vessel  c. 

1-      jgP   "  1  The  whole  is  protected  and  strength- 

I^A      '  ^ned  by  sti-oug  iron-wire  supports, 

J*?      !l|         rivetted  into  a  piece  at  d,    llie  lan- 
I  j    i  tern  is  carried  or  suspended  by  the 

tk^H^U^G      ring  attached  to  tlie  flap  e,  wliich 
^^BSS3m)    ^^^^^  ^^  being  turned  aside  on  its 
C^^Hi  Wf     It'iig^)  ^  i^hewu  in  ihe  cut,  in  order 
^^B    ft      ^^^^        gauze  cap  p,  which  is  slipped 
^^^SB*^      on  to  guai'd  against  the  chance  of 
the  top  being  bm-nt  tlirougli,  may  be  easily  taken  off 
and   examined  by   the   workmen  every  night.     In 
ksome  collieries  tills  cover  is  kept  locked  duriug  the 
iperiod  of  using  the  lamp,  to  avoid  any  risk  from  those 
['dangerous  temptations  to  remove  it  which  have  occa- 
sionally led  to  explosions.    G  the  tube  where  oil  is  sup- 
)lied.     It  may  be  mentioned  tou,  that  in  order  to  ob- 
[viate  the  risque  formerly  incun-ed  by  tlie  temptation 
sto  unscrew  Uie  cage  off  in  order  to  tiim  the  wick  of 
kdie  lamp,  this  end  is  provided  for  by  means  of  a  wire 
trimmer,  which  passes  through  the  part  containing 
the  oil,  and  operates  in  the  slit  of  the  bimier*. 

*  One  B(riiDg  objecllon  ft innerly  existing  in  the  mindearthe colliers agaiiiHi 
Ute  lao  of  the  &a.fi!tv  lamp,  waa  lis  TeEliIe  illuminating  i>owur  ss  coropari^d 
wtth  niUied  lKinp«  or  randies.  Schemes  liaie  been  |>ro])(i«pil  Ic  romedj  tliis 
defect,  but  irith.  liltlc  sncceu  i  sraong  other  metuis,  reHocinre  have  bean 
adRxwl.  Tbis  conlrivBUL'e  xat^y  tt  nsaful,  in  cerUin  oiucs,  but  il  does  am 
poMK'st  wfficioal  ad^'v-ntiigei  to  recommend  it  lo  gonnml  ttdsplBtJOL 
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It  would  hardly  comport  ivith  the  design — cer- 
tamly  iiol  with  the  Uiiiits  of  tlie  preaeut  work,  to  go 
iuto  any  examination  of  the  evidence  adduced  in 
favom-  of  various  claimants  to  tlic  invention  of  lamps 
or  lanterns  appareully  auala^ous  to  ur  widely  dif- 
ferent from  that  of  Davy  :  Dr.  Paris  has  ably  set 
forth  and  zealously  defended  the  pre-eminent  claims 
of  liis  friend.  It  is  due,  howeiei',  to  Mr.  G.  Ste- 
phensoHj  to  record  that  a  purse  of  one  hundred 
guineaB  was  presented  to  huu  by  a  nuiuber  of  gen- 
tlemen connected  with  the  Coal  Trade  of  Newcastle, 
in  acknowledgment  of  the  ingenuity  displayed  by  him 
in  tlie  construction  of  a  safety  lamp. 

Tn  Marchj  1816,  the  thanks  of  a  general  meeting 
of  proprietors  of  coal  mines,  held  in  Newcastle,  wert^ 
presented  to  Sir  H.  Davy.  Tliis  public  compliiucut 
was  immediately  followed  by  a  project  for  presenting 
to  the  individual  who  had  done  such  service  to  hu- 
manity, some  more  solid  testimonial  of  respect  on  the 
part  of  the  public  and  the  coal  owners.  Meanwiiile, 
the  security-principle  of  the  larap  was  put  to  the  most 
satisfactory  test.  Mr.  BudtUe  stated  that  twelve 
dozens  of  them  were  used  in  Wallweud  colliery,  and 
that  not  an  inch  of  human  skin  had  been  lost  by  fire, 
since  their  introduction. 

On  tlie  K^th  of  September,  1817,  Sir  Hmnphrey 
Davy  being  expected  to  pass  tlirough  Newcastle  on 
his  return  from  Scotland,  preparations  wero  made  for 
and  notice  given  of  a  dinner,  which  it  was  proposed 
should  take  place  on  the  25th  instant,  for  the  pur- 
pose of  presenting  to  the  illustrious  philosopher  an 
elegant  service  of  plate  which  liad  been  prepared  for 
his  acceptance.  Upon  this  gratifying  occasion,  a 
very  large  party  assembled  at  the  Queen's  Head, 
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ctmMHitng  of  a  nnmcrotis  and  reHpotrtablv  IhxIv  of 
coal  owners,  and  such  otliflr  gentlenieu  as  had  inte- 
resled  Ihemsclves  during  llic  progress  of  tlit;  inventi- 
galion,  or  taken  an  uctive  part  in  promoting  the  in- 
troduction of  the  lamj)  into  the  mines. 

After  the  lUniier  liad  concluded,  and  certain  toasts 
of  form  had  ht?en  drank,  Mr.  LainUon,  (now  Lord 
Ihirhain,)  who  filled  the  chair  on  that  occasion,  rose, 
and  on  presenting  the  service  of  plale  to  the  illus- 
trious guest>  addressed  him  in  a  tone  of  great  ani- 
mation and  feeling,  in  neai'ly  the  following  teima  : — 
"Sir  HijMPIIrev, — It  now  hecomeii  mj  duty  to 
fulfil  tlie  ohjcct  of  the  meeting,  in  presenting  to  you 
this  senice  of  plate,  (rom  tlie  Coal-owaera  of  the 
Tyne  and  Wear,  as  a  testimony  of  their  gratitude  for 
the  services  you  liave  rendered  to  tiicni  and  to  hu- 
manity. Your  brilliant  genius,  ■which  has  been  so 
long  employed  iu  an  unjiaralleled  manner,  in  ex- 
tending the  boundaries  of  chemical  knowledge,  never 
accomplished  a  higher  olyect,  nor  obtained  a  nobler 
triumph.  You  had  to  contend  with  an  element  of 
destruction  wliich  seemed  uncontrollable  by  hmnan 
power ;  wliich  not  ouly  rendered  tlie  property  of  the 
Coal-owner  iuseciue,  but  kept  him  in  perpetual  alarm 
for  the  safetj'  of  the  intrepid  miner  in  his  senice,  and 
often  exhibited  to  him  the  most  appalling  sceuea  of 
death  and  heart  sickening  misery.  You  have  in- 
creased the  value  of  an  important  branch  of  produc- 
tire  industry ;  and,  wliiit  is  of  infinitely  greater  im- 
portance, you  have  contributed  to  the  preservation 
of  the  lives  and  persons  of  multitudes  of  your  fellow- 
crealurea.  It  is  now  nearly  two  years  that  your 
safety  lamp  has  been  used  by  linndrtMls  of  miners  in 
the  most  dangerous  recesses  of  the  earth,  and  under 
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the  most  tiding  circumstances.  Not  a  single  failure 
has  occurred — its  absolute  security  is  demonstrated. 
I  have,  indeed,  deeply  to  lament  more  than  one  catas* 
trophe,  produced  by  Jbol-hardiness  and  ignorance,  m 
neglecting  to  use  llie  safeguard  you  have  supplied ; 
but  these  dreadful  accidents  even,  if  possible,  exalt 
its  importance.  If  your  fame  bad  needed  any  thing 
to  make  it  immortal,  this  discovery  alone  would  liave 
carried  it  down  to  future  ages,  and  connected  it  ^rith 
benefits  and  blessings.  Receive,  Sir  Hmuphrey, 
this  penuanent  memorial  of  onr  profound  respect  and 
high  admiration — a  testimony,  we  trust,  equally 
honourable  to  you  and  to  us.  Long  may  yuu  live  to 
use  it — long  may  you  live  to  puisue  your  splendid 
career  of  scientific  discoverj',  and  to  give  new  claims 
to  the  gfratitude  mid  praise  of  the  world!"* 

Sir  Humplu^y  having  received  the  plate,  replied 
as  follows: — "  Gentlemen, — I  feel  it  impossible  to 
reply,  in  an  appropiiate  manner,  to  the  very  eloquent 
and  flattering  address  of  your  distinguished  Chair- 
man. Eloquence,  or  even  accuracy  of  language,  is 
incompatible  vnili  strong  feeling;  and  on  an  occasion 
like  the  present,  you  will  give  me  credit  for  no  small 
degree  of  emotion.  I  liave  been  informed  that  my 
labours  have  been  useful  to  an  important  branch  of 
human  industrj'  connected  witli  our  arts,  our  manu- 
factures, conmierce  and  national  wealth.  To  Icam 
this  from  such  practical  authority  is  the  highest 
gratification  to  a  person  whose  ardent  desire  has 
always  been  to  apply  science  to  purposes  of  utility. 

■  Tn  the  yenr  1823,  Sir  Humphrey  had  the  honour  to  rocei^e  froni  the 
Emperor  Aloxoiijei  of  IluKsik,  bdO,  io  compUoi^nt  of  ihU  invenlios,  > 
■  npetb  ailrer  gilt  vase,  slsodiug  od  a  cirtul&r  tr&y  enriched  vith  modJilIlaDS, 
On  tho  (uiTFT  wu  •  figure,  of  about  sixie«n  or  eightacn  iRchn*  in  height, 
rrprMfrDting  Ihe  God  flf  Fire,  w«*ping  otm  hl«  eitjngitiahed  ianh.^Parit. 
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It  lias  been  also  stated,  that  the  invention  wlach  you 
are  this  day  so  highly  honouring,  has  been  subser- 
vient to  the  presenation  of  the  lives  and  persons  of 
a  most  iifteful  and  laborious  class  of  men :  tlus, 
coming  from  your  own  knowledge,  founded  upon 
such  ample  experience,  affords  me  a  pleasure  still 
more  exalted — for  the  liighest  ambilicn  of  my  life 
has  been  to  deaerx'e  the  name  of  a  friend  1o  humanity. 
To  crown  all,  you  have,  as  it  were,  embodied  tliese 
sentiments  in  a  permanent  and  magnificent  memorial 
of  your  good  opinion.  I  can  roalce  only  imperfect 
and  inadequate  efforts  to  thauk  you.  Under  all  cir- 
ctunstances  of  my  future  life,  the  recollection  of  this 
day  will  warm  my  heart ;  and  this  noble  expression 
of  your  kindness  will  awaken  my  gratitude  to  tlic 
latest  moment  of  my  existence."  Sir  Humphrey 
haling  sat  down,  and  the  cheering  of  the  company 
subsided,  the  Chaii-man  proposed  tlie  health  of  tlie 
illustrious  chemist  in  tliree  times  three.  To  this  Sir 
Hiuuplffey  returned  tlianks  in  an  eloquent  speech, 
including  an  eulogy  on  the  benefits  of  scientific 
invention:  adducing  among  other  illustrations,  the 
feet  that  science  alone  has  made  pit  coal  such  an  im- 
portant instrument  in  the  hands  of  tlie  chemi.st  and 
meciianiu ;  it  has  made  tlie  elements  of  fire  and  water 
perform  operations  which  formerly  demanded  Inmian 
labour,  and  it  has  converted  the  productions  of  the 
earth  into  a  thousand  new  forms  of  use  and  beauty. 
After  drinking  to  llie  health  and  happiness  of  the 
company,  the  worthy  Baronet  proposed  as  a  senti- 
ment, "  Prosperity  to  the  Coal  Trade."  'Hie  healths 
of  the  Duke  of  North umbcrlaiid,  the  Bisliop  of  Dur- 
ham, and  the  Reverend  Dr.  Grey,  were  drank  in 
succession,  after  which  Sir  Humphrey,  accompanied 
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hy   the  Cliairman,   retired  aniidst  tlie  entliima&tic 
plaudits  of  the  meetiufj;.* 

In  August,  I83I3  pending  tlie  publication  of  the 
Life  of  Da\7,  Dr.  Paiis  wrote  to  Newcastle  to  obtain 
tlie  latest  intelligence  relative  to  the  use  and  advan- 
tages of  tlie  safety  lamp.     To  one  of  these  letters  of 
eiKJuiry,  addressed  Ihnuigh  Sir  Cvitlibert.  Sliarji,  JVIr. 
Buddie  replies,  "  K  the  Davy  lamp  was  exclusively 
used,  aud  due  care  taken  in  its  management.  It  i» 
certain  that  few  accidents  would  occur  in  our  coal 
mines  j  hut  the  exclusive  use  of  the  ' Dait/'  is  not 
compatible  with  the  working  of  many  of  oiu-  mines^ 
in  consequence  of  their  not  heiug  worhable  without 
the  aid  of  gimpowder.     In  such  mines,  where  every 
collier  must  necessarily  fire,  on  the  average  two  shots 
a-day,  we  are  exposed  to  the  risk  of  explosion  from 
the  ignition  of  the  gunpowder,  even  if  no  naked  lights 
were  used  in  carrying  on  tlie  ordinary  operations  of 
the  mine.     This  was  the  case  in  Jacrow  CuUiery,  at 
the  time  the  late  accident  happened.     As  the  use  of 
gunpowder   was   indispeusaljle,    naked   lights   were 
generally  used,  and  tlic  accident  was  occasioned  by 
a  '  hag'  of  inflammable  air  i'orcing  out  a  lai"go  block 
of  coal,  in  the  face  of  a  diift,  from  a  fissure  in  which 
it  had  been  pent  up  perhaps  from  the  Creation,  and 
firing  at  the  first  naked  liglit  with  which  it  came  in 
contact,  after  having  been  diluted  down  to  tlie  com- 
bustible point  by  a  due  atlniixtm-e  of  atmospheric  air. 
Aa  to  the  number  of  old  collieries  and  old  workings 
whicli  have  been  renovated,  and  as  to  the  quantity  of 
coal  which  has  been,  and  will  be  saved  to  Ike  public 

■  •  liviy  was  «Im  highly  graliKed  and  affected,  wUlo  in  the  North,  bj  m 
Writtirn  ftdilross  wliich  he  receited  from  Ihe  wen-king  colliers,  thuilctng  him 
on  b(ihalf  of  tbemselvt.i  acid  theii  families,  foi  tho  pntiarv&iion  of  Ihcir  UtM. 
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by  the  iuvcntiou  of  the  '  Z^ffcy,'  it  is  scarcely  posidblo 
to  give  an  account,  or  to  fomi  oii  entiiuatc.  In  tliiv  part 
of  t]ie  country,"  coutiiiiies  Mr.  Buddie,  "Walker's 
Colliery,  after  lia^iug  been  completely  worked  out, 
according  to  the  foiiner  syatem,  ^ith  candles  and 
stecl-miUs,  and  after  kaviug  beuu  abandoned  iu  181 L, 
was  re-opened  iu  1818  by  the  aid  of  the  '  Daty^  and 
has  been  worked  on  an  extensive  scale  ever  since, 
and  may  continue  to  be  worked  for  an  almont  inde. 
finite  period.*  Great  pait  of  tlie  formerly  relio* 
quished  workings  of  Wallsend,  Willington,  Percy- 
Main,  Hebburu,  Jarrow,  Elswick,  Benwell,  &c.  &c. 
a»  well  as  several  collieries  on  the  Wear,  have  been 
recovered,  and  are  continued  in  work  by  tlie  inter. 
ventioD  of  the  *  Daiy.'' " 

LThe  following  is  a  coramimication  to  the  same 
fliect  from  Mr.  Fenwick,  u  gentlemaai  of  much  prac- 
tical ability :  it  affords,  as  Dr.  Paris  justly  remarks, 
additional  evideuce  of  the  ntilily  of  tlie  lamp : — "  Sir 
I  Jiumplney  Da\7'9  safety-lamp  has  afforded  much 
security  in  the  general  working  of  mines,  particularly 
by  enabling  the  Coal-owner  to  work,  in  several  silua-. 
tioDs,  the  pillai-9  of  coal  formerly  left  tlierein,  which, 
under  the  system  of  working  by  cauillcs,  or  open 
le,  was  deemed  hazardous  and  impracticable; 
I  and,  in  consequence,  one-^ixlh  part  more  of  coal,  may 
I  be  cHtiraated  as  obtainable  from  those  mines  wliich 
are  subject  to  hydrogen  gas.     Also  in  the  working 

•  The  npportuns  iniprcveraent  snil  application  of  the  eteiun  cn^no  for 
diftwitiK  ^^*  "sMr  vtU  of  taiaos  gjTvntly  'bocuioJog  ton  deep  to  bfl  drained  by 
the  aiiltnaiy  hyJniUic  mncbines,  Ilax  alTeiKlr  been  adi-^rliid  U>i  fiuJ  it  is  ■ 
ftict  ui)  Ipss  worthy  of  uolxcB,  thai  llip  iaiioitJQn  of  the  n&tetv  lamp  tool 
j^bcQ  ttt  a  lime  when  the  steam  r-ii|jine  was  perfect  in  its  application  ta 
cnllioriet,  whilst  iha  difBcuJlie»  And  dungera  attcudimt  upon  goLLIng  ilia 
deep  coal,  appear^J  in  many  plncus  to  indicate  the  limit  of  JuslJfi«klR  pro. 
lin  connactioa  nitli  mt  mode  af  Toniiluion  then  known. 
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of  the  pillars  of  coal  (commonly  called  tixe  aeconil 
working),  gi'eat  advantages  and  securities,  as  well  as 
a  saving  of  expences,  h&ve  resulted  from  the  iise  of 
this  lamp,  not  only  to  the  lessees  of  collieries,  inas- 
much as  more  coal  is  obtained  froui  a  given  spacti 
than  before,  (particularly  in  collieries  subject  to  fire- 
damp,) but  also  to  the  lessor  of  such  mines,  by  their 
being  more  productive,  and  of  course,  more  durable 
than  heretofore.  Another  advantage  insults  from  the 
use  of  this  safety  lamp,  and  in  the  working  of  the 
pillars  in  particular.  It  is  found  now,  through  expe- 
rience, that  the  changeable  state  of  the  atmosphere, 
which  oiu-  barometers  daily  indicate,  has  a  most 
powerful  effect  on  the  noxious  air  in  mines ;  as,  from 
a  sudden  change  in  the  atmosphere,  indicated  by  the 
rapid  fall  of  the  mercury  in  the  bai'ometrical  tube,  a 
rapid  discharge  of  noxious  gas  into  the  workings  and 
excavations  of  the  mine  is  the  consequence,  caused 
by  the  want  of  atmospheric  equilibrium  :  in  tvhich 
case  the  mine  becomes  suddenly  surcharged  with 
hydrogen,  and  if  worked  by  the  light  of  open  Jlame, 
an  explosion  may  take  place  before  the  possibility  of 
such  a  ciicumstance  can  even  be  suspected ;  but  if 
worked  by  the  safety-lamp,  it  is  only  shewn  by  tlie 
gas  in  the  lamp  becoming  a  pillar  of  harmless  fire. 
This  circumstance  frequently  takes  place  when  any 
atmospheric  change  causes  the  mercury  in  the  baro- 
meter to  siidi.  to  twenty-eight  inches  and  a  half,  or 
thereabouts." 

In  Mai'cli,  1834,  a  petition  was  presented  to  the 
House  of  Commons  by  Mr.  Littleton,  M.P.  for  Staf- 
fordshire, on  behalf  of  the  "  Coal  Masters  and  Miners 
of  the  Staffordshiie  Collieries,  and  of  the  Collieries 
in  the  neighbourhood    of  Dudley,"  praying  "  thai 
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PETITION  TO  PARLIAMENT. 

some  le^slative  lueRswrc  may  be  provided,  appointing 
a  Scientific  Board  to  esainint!  all  lamps  intended  to 
be  offered  for  sale  to  the  public  as  eafety  lamps  to  be 
used  in  collieries,  and  to  direct  the  stamping  all  such 
as  they  shall  approve,  and  to  prohibit  the  sale  of  any 
as  safety  lamps,  which  shall  not  be  so  approved ;  and 
also  to  examine  a  safeguard  to  enable  workmen, 
when  necessary^  to  enter  places  infected  with  mephitic 
gases."*  The  petitioners,  to  shew  that  their  appre- 
hensions of  the  jeopardy  in  wliich  they  stand  are  not 
groundless,  submit  to  Parliament  the  consideration 
that,  within  the  preceding  eight  mentis,  more  than 
one  bundled  industrious  men  have  been  depriyed  of 
Kfe,  or  greatly  injured  in  their  persons,  by  explosions 
of  inflammable  aii'  in  coal  pita,  viz. : — On  the  9th  of 
May  preceding,  forty-seven  persons  were  destroyed, 
any  many  severely  wounded,  by  an  explosion  at 
Springwell  Colliery,  near  Newcastle;  on  the  1st  of 
September,  in  Oldbury,  near  Dudley,  tliirteen  were 
greatly  injured,  of  whom  three  are  since  dead;  and, 
near  the  end  of  the  same  montli,  at  Mr.  Kinven's 
Colliery  near  Workington,  fourteen  men  were  killed, 
and  several  severely  hurt ;  besides  several  minor  ac- 
cidents attended  >nth  death,  within  that  short  period. 
Tliroughout  this  prolix  document,  llie  name  of  Davy 
does  not  once  occur  j  and,  what  is  still  more  re- 
markable, it  is  no  where  asserted  in  this  petition,  or 
in  any  of  the  accounts  of  the  catastrophiea  published, 
that  the  safety-lamp  devised  by  that  individual  was, 
although  constantly  used,  tlie  cause  of  a  single  ex- 

*  A  committee  of  the  House  of  CommoaR,  appoinled  to  enquire  iuta  itis 
c«(ifiesBiid  preifumbn  of  M-ciUenis  Id  coal  min^s,  had  been  tiitlLiis  torae 
time,  -whvti  lh.e  accident  U  WallMud,  laenliiDiieil  in  the  preceding  Cliapler, 
occurred  U>  quicken  nttentitya  Ui  the  subject.  Numnroui  witneues  hai*  h«>>n 
flTuninM,  btil  m  jer,  [.ivlj  3f3,  IBK),  no  report  Ilm  bem  rrinted. 
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JriAVING  described  the  dangers  wliich  beset  Uie 
colliers,  and  the  accidents  to  which  they  are  more  ■ 
particularly  liable  while  pursuing  llieir  underground 
labours,  aa  well  aa  the  coutiivances  that  have  been 
devised  for  mitigating  the  most  fearM  and  frequent 
of  those  accideiitSj  it  may  not  be  here  out  of  place,  to 
introduce  a  few  succinct  notices  of  the  more  promi- 
nent chaa-acteristics  of  a  class  of  men  to  whose  labours 
we  are  daily  indebted  in  such  a  variety  of  ways. 
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The  colliers,  or  pitmen,  as  tliey  are  more  commonly 
called  in  the  north,  are,  or,  pcrLaps,  to  speak  more 
accurately — they  ivere,  a  class  hardly  less  distinct  in 
character  and  habits  from  the  rest  of  the  commimity, 
than  sailors  themselves  :•  it  is  true,  the  element  npon 
which  the  seaman  lives,  the  perils  to  which  he  is 
inured,  aiid  the  peculiar  discipline  of  the  naval  ser- 
vice, have  notliing  in  common  with  the  depth,  tlie 
darkness,  nor  the  dangerous  operations  of  the  mine. 
But  still,  the  latter  Cimmerian  region  usually  differs 
80  much  from  the  scene  of  man's  ordinary  daylight 
avocations  ahove  ground,  as  often  to  impress  very 
distinct  traits  upon  those  who  are  wholly  brought  np 
tlierein.  These  remarks,  however,  as  above  inti- 
mated, will  apply  vd\h  much  greater  force  to  the  cir- 
cumstances of  past  times, — the  present  race  of  colliers 
having,  in  common  with  even  sailors  themselves, 
heen  exposed  to  the  assimilating  effects  of  the  "  march 
of  intellect,"  and  happily,  too,  in  many  instances,  to 
the  still  more  important  influence  of  moral  improve- 
ment. 

Among  the  ancients,  and  in  some  despotic  states 
at  tlie  present  time,  subten'anean  mineral  operations, 
have  been  chiefly  carried  on  by  criminals  or  captives; 
and  in  hot  climates  amidst  certain  descriptions  of 
strata,  the  occupation  is  noisome  and  destructive  to 
the  last  degree.     Moralists,  indeed,  have  regarded 

*  This  mmilaritj,  (he  wriler  finds  lins  'been  noli-red  bj  (lie  Rev.  Ti.  BooJ(i<r, 
^Irnr  of  Dudlfy,  who  in  Sepltiinber,  1816,  s.  period  of  greal  depression  in 
IhB  Slttffonjshire  collierien,  published  iu  Ihe  "Times"  neirBpaper,  a  moral 
•ong,  nntitied  "  The  Collior's  Fotilion, "  intended  to  aid  thoso  who  noro  com- 
pell«l  lo  beg  ahont  Ihe  cminlry,  Afttt  allndlng  W  the  rarionR  impostcn 
who  dnpfd  the  chsriUibly  dispoacil  in  the  gnise  of  pitnteo,  ih«  Rev.  miter 
■Ajfi,  ■'  The  naiivc!  cuUier  «f  ihe  ditnicl  is  a  diffartnt  chiuticiiT — gptii'rou* 
andhoneiit  lie^arlcd,  he  posi^«s«eB  many  featuTei  of  mind  retemblfng  Ifaosc  or 
tli«  Briliah  tailor." — Tmei,  Sept.  4,  1816. 
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file  danger  and  die  difficulty  cjf  extracTiiig  the  various 
inalter»  laid  up  In  llie  boweU  of  the  earth,  ;i8  among 
Ihe  roost  sinking  proofs  tlmtTiian  is  in  a  state  of  penal 
subjection  1o  the  oonscfjucncf-s  of  tlie  fiTHt  offence. 
"  Is  it  conceivable,"  enquires  the  Rev.  T.  Gisbdrne,* 
"  tliat  men,  innoeent,  hajipj  in  the  full  enjoyment  of 
the  paternal  favour  of  God,— men  dwelling  in  an 
actual  or  virtual  paradise,  should  he  doomed  bv  their 
heavenly  Father  to  seek  the  mineral  productions, 
which  we  are  supposing  them  to  need  in  such  a  situa- 
tioDj  and  to  find  that  in  such  a  state  ?  Is  it  conceivable 
that  tliey  should  be  appointed  to  delve  in  subterranean 
darkness  amidst  water  and  mire,  amidst  the  crash  ^ 
falling  caverns,  the  suffocations  of  mephitic  air,  and 
the  explosions  of  fire-damps  ?  Is  it  concCTVablc  that, 
like  the  ciiminals  of  ancient  Rome,  or  the  enslaved 
Indians  of  Spanish  America,  they  should  he  thus 
*damnati  ad  metalla' — condemned  to  the  mines  I^ 
Assuredly  we  may  conclude,"  adds  our  author, 
*'  that,  if  to  innocent  and  favomvd  man  minerals  were 
of  importance,  they  would  be  proWded  for  him  by 
DiWne  goodness  in  stations  easj  of  detection  and  of 
access,  and  would  be  endued  will  the  qualities  neces- 
sary  for  his  purpose." 

The  pitmen  in  lliia  country,  may  l>e  regarded  as  a 
hardy — if  not  an  athletic  race  :  indeed  the  late  Dr. 
Brownrigg,  of  WhitehaveTi,  has  pronounced  "  the 
various  occupatious  of  the  coal  miner  to  be  at  once  a 
profitable  and  even  a  healtliy  emplo^-ment"    - 

•  Twlimony  rf  Natural  Tlieologj,  p.  17. 

f  It  is  Eftid  lliat  in  ancient  limes,  ilic  f^colcb  coUien  had  to  Uttio 
Tot  (hiSLi:  em]i logmen t,  and  ivere,  at.  tlie  same  time,  in  avch  a  Mrrvile  «onffl- 
UoD,  tkat  Ihcy  wero  chaineiE  ta  Ihe  ptis.  In  iach  cue,  thfv  wouli]  llb^rallt 
bo  tlio  "inriu'ty  bIhtps,"  of  wliora  .Tugo  speftka,  in  his  poem  of  ■'  Edgcblll :~ 
tti«  nppollaUoa,  hon'i'Tcr,  i1d5«  nnl  apply  to  iiny  cluk  of  pttmen,  ftl  Ihf*  dtj, 
bi  Qrenl  Britsin.  ^ 
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The  CoitiisL  miuei-s  have  ofteu  bceu  referred  to 
as  being  a  remnrkably  observant  and  intelligent  rucu 
of  men  t  combining,  as  tlicy  commonly  do,  eacli  iu 
his  own  person,  the  labourer,  the  adventurer,  and 
tke  merchant,  they  have  acquired  a  dogi-ee  of  shrewd- 
ness and  industiy  that  could  not  fail  to  be  noted, 
especially  by  strangers  with  whom  they  came  iuU> 
contact.  The  colliers,  on  the  other  hand,  wlietlier 
less  knowing  or  not,  have  been  in  this  respect  at 
least,  less  known  :  they  have  almost  uniformly  been 
ihe  scnants  of  capitalists  between  whom  and  the  ac 
lual  lahourers  there  have  existed  several  gradations 
of  rank — ao  to  speak — tlie  duties  of  the  uppermost  of 
which,  however,  bear  very  lightly,  if  at  all  on  the 
real  independence  of  the  lowest- — tho  latter  indeed 
frequently  lising  meritoriously  £'om  the  bottum  to 
ihe  top  of  the  scale.  Many  honomuble  instances  of 
tliis  might  be  mentioned.  It  is  no  proof  of  the  ge- 
jaeral  intelligence  of  any  body  of  operatives,  that  men 
of  talent  have  occasionally  risen  irom  among  them  to 
tUstinguished  stations  in  society ;  but  it  is  natural  to 
associate  the  ultimate  fame  or  notoriety  of  an  indivi- 
dual with  his  original  calling,  and  this,  without  the 
least  digparagemeut  or  disrespect.  It  is  on  this  prin« 
ciple  that  one  feels  a  certain  description  of  interest 
in  knowing  that  the  late  celebrated  Doctor  Huttou 
was  originally  a  hewer  employed  in  Old  Long 
Benton  Colliery;  that  Mr.  Stephenson,  the  intelli- 
gent engineer  of  the  Liverpool  and  Manchester  Rail- 
way, was  originally  a  coeJ  miner ;  that  the  late  Rev. 
W.  Huntingdon,  an  eccentric  but  talented  preacher 
in  the  Metropolis,  was  a  coal-heaver ;  and  even  that 
Ihe  late  "  king  of  the  conjurers"  as  the  ingenious  In- 
gelby  was  called,  was  a  pitman,  who  first  practised 
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slight  of  liaiid  among;  bis  companions  on  the  banks 
of  the  Tyne.  Thomas  Bewick  too,  *'  iJie  celebrated 
xylograplier  and  illustrator  of  nature,"  may  be  men- 
tioned ag  auotlier  instance.  His  father  was  a  coUier 
in  the  neighboiirliood  of  Hexham  ;  and  Thomas  with 
his  brothers — one  of  whom  died,  after  giving  promise 
of  higli  excellency  in  the  beantil'ul  art  of  wood  en- 
gra\'ing — "  was  early  immured  in  that  subterranean, 
laborions,  and  loathsome  employment.  I  hare  beard 
Iiim  say,"  remarks  liis  friend  Mr.  Dovaston,*  "  that 
the  remotest  recollection  of  ]us  powerful  and  tonacioiis 
memory  was  that  of  lying  for  hours  on  Ids  tside  be. 
tween  dismal  strata  of  coal,  by  a  gluamering  and  dirty 
candle,  plying  the  pick  with  liis  little  band^ — those 
hands  afterwards  destined  to  elevate  the  arts,  illus- 
trate nature,  and  promulgate  her  tnitlis,  to  the  de- 
light and  instruction  of  the  moi-al  and  intellectual 
world." 

At  u  period  when  the  nation  generally  was  in  a 
state  of  apparent  apathy  as  regarded  the  doctrines 
and  duties  of  our  holy  religion,  it  was  not  to  be  ex- 
pected that 

"  The  few — faithfiJ  among  Uie  faithJesB  found," 

would  be  colliers  :  indeed  it  should  not  have  been 
surprising  to  any  one  that  among  men  bo  circmn- 
sUmced,  morality,  or  at  all  events  piety,  was  at  the 
lowest  ebb.  Such  was  the  fact :  and  those  persons 
only  who  are  acqnaintetl  with  the  laboiirs  of  the  late 
Rev.  John  Wesley  and  his  zealous  coadjutors,  in 
preaching  at  the  risk  of  their  lives  among  the  colliers 
of  Kingswood  and  elsewhere,  can  have  any  just  no- 
tion of  the  state  of  ignorance  and  brutality  which 
prevailed.    Tlioir  sports  and  pastimes  were  mostly  of 

•■  M«B.  Nut  BteL  I.,  313.  A 
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llial  barbiiroiis  Jcscription  of  which  happily  fen  traces 
at  jnesent  remain,  such  ns  bull,  baiting,  (;ock-fip;htiiig, 
boxiiig,  .Sec.  Ou  tlic  other  hand,  a  taate  for  music 
largely  prcvEulctl,  tliere  being  found  luuong  tlie  pit- 
men not  only  those  who  coiJd  play  upon  tlie  more 
common  insti'mueuts,  hut  in  some  of  the  liiuiilets  en- 
tire bauds  ivore  made  uji.  It  may  he  added  thai 
some  of  these  giimy  men  arc  considerable  readers  of 
works  not  always  found  iu  the  handa  of  workmen, 
such  as  metaphysical  treatises,  Stc.  On  religious 
subjects,  many  of  them  are  exceedingly  well  informed; 
and  inHtauccs  of  reniai'kable  piety  have  repeatedly 
been  furnished  by  the  pitmen.*  The  wages  of  the 
collier  ditTer,  of  couiiie,  according  to  eii'cumstauces ; 
being'  in  general,  however,  paid  according  to  the 
mmiber  of  chaldrons  sent  to  bauk.  Wlien  hii-ing 
waa  common,  tlie  master  stipulated  that  Ihe  hewer 
should  be  allowed  to  earn  143.  or  15s.  per  week  on 
tlie  average,  whether  tlio  works  went  on  or  not :  the 
men  could,  however,  sometimes  e-arn  Os.  or  7s.  a  day, 
tliongh  this  was  i-arely  the  case  for  any  length  of 
time,  except  uuder  peculiar  cu-cumstauces.  The 
wages  are  jMiid  once  a  fortuight  on  the  Fiiday,  the 
intervals  being  designated  as  iiajf,  and  P<jy  week. 
In  general,  the  perquisite  of  having  coals  fomid  for 

•  Thoro  is,  inilccJ,  iid  iLum  ii(  |iorsons,  snilors  ihom»ctvi-!t  jiol  c-xceplod, 
who  hftTe  gmiurn^aiiou  to  llvo  lii  couMiuit  rt<iiOiD>.>i>»  tu  uuconuUr  snUileu 
doKLli,  thiu>  tiiu  collien  iiho  wurk  In  soiiiiC  of  nur  Aitp  anil  liiijiiin.1  mines. 
Thn  fattawmff  1b  a  tLrikliig  illuslr&tlou  ofllii*  prevnluncu  of  i>iuua  MUllnieiiU 
iliiJoroircuiufclinn'e»of  oicrucialinj  ttiiil. — Irnnc  ofllio  Ncwuaillo  coUimo, 
IhiilJ-five  nieu  and  liirly-ano  boya  Uied  by  suiTticalion,  •ot  n-orn  itnri-od  to 
dcutli;  otic  vi  Ltio  boys  wai  found  dend  with  a  BJblo  by  bit  »Id^,  uiiil  a  tiu 
tcis  fiUdb  as  colliera  u»e ;  wltliin  the  lid  ho  hod  contrixisd  to  nngTAVo  with  Iho 
'  point  or  a  ntil  Ihit  liut  laew&ge  to  bis  p»rcnt  und  brathur :  "  I'mt  not,  my 
intr  Uotlivr,  for  no  %uv  KiiiK<UH  tliv  pniiics  uf  God  nLilo  va  hnvo  time. 
TUditiw,  folltPW  Ood,  more  than  **er  I  Jiil.  Ji>*e|>b,  ihtnli  of  OoJ,  «nj  1"# 
liiiJ  U>  piKir  Molhrr," 
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their  own  use,  is  iiicladed  in  a^eements  with  the 
mftster.  Commonly  the  quantitv  is  so  many  loads, 
or  tons  in  Hie  year;  sometimes  as  much  as  an  indi- 
vidual can  cany  away  at  certain  inten'tJs.* 

ITie  pitmen  in  the  north  of  England,  reside  much 
less  commonly  in  tlie  towns  or  tillages  than  in  clus- 
ters of  small  houses  adjacent  to  tlio  respective  col- 
lieries, and  forming^  together  little  colonies,  often 
more  remarkable  for  the  amount  of  the  population, 
than  the  neatness  or  cleanness  of  their  domestic  ar- 
rangements :  the  latter  circumstance  is  fi:e(|nenlly 
attributable  less  to  the  absence  of  good  housewifery 
than  fo  other  obvious  causes.  On  the  other  baud,  it 
is  hut  justice  to  remark,  that  many  of  the  houses  of 
the  colliers  are  patterns  of  cleanliuess.  Most  of  the 
old  pitmen  had  a  taste  for  expensive  fiimitnTe — a 
taste  still  iudidged  by  many;  and  it wotdd  be  impos- 
sible for  a  stranger  to  pass  in  front  of  the  lowly  divel- 
linga,  three  or  four  hunth'ed  in  number,  adjacent  to 
JaiTOW  colliery,  for  example,  without  being  struck  by 
the  snccession  of  carded  mahogany  bed-posts,  and 
tall  chests  of  th-awers,  as  well  as  chairs  of  tl>c  same 
costly  material,  which  are  presented  at  almost  every 
open  door :  it  is  affirmed,  indeed,  that  some  of  these 
mean  looking  liabitations  do  not  contain  a  single 
article  in  wood  of  any  other  kind.  ITiuse  congre- 
gated dwellings  are  the  property  of  the  owners,  or 
lessees  of  the  coal,  and  as  the  occupants  pay  no 

*  The  mtumer  in  which  tlw  wives  of  Che  Luiouhiie  coUien,  ura  aomc- 
timee  seen  atrnggling  iriih  large  coiils,  thows  ol  ance  IhU  tfa«r  are  ptid  t>a 
tbciame  piinEiplamth  Oonald  Ros&,  the  ptibUo  exocutioiwr  of  InvmntWi 
vht>,  in  1813,  vas  allavcd,  icmang  other  perciuisiCtiB,  to  touito  for  fee*  in 
Aiol,  thlrt;-fivi3  piiuU  nrvkly,  horn  the  tnckiiaaii  ol  the  pollj  cuttotaa;  k 
buittel  or  coab  ouL  or  every  cargo  o(  English  ooiUi  imporleJ  iulQ  tho  lowm 
■nd  B  |iiocu  of  coaJ  at  laf^t  <u  he  couiJ  carry  out  of  ovrry  cugo  of  ScoKb 
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rent — or  at  least,  not  in  a  direct  manuer,  three-pcnoc 
a  week  being  usually  set  off  in  Uie  reckoning  for 
house  and  coals — they  are  considered  to  be  removable 
at  pleasure:  i.  e.  when  tliey  chose  to  go  and  work 
for  another  master.  Bemovals  of  tliis  sort,  however, 
were  formerly  less  frequent  on  the  T\hole,  than  might 
be  supposed,  the  pitmen  hiring  and  re-liii-ing  them- 
selves to  their  employers  for  a  given  time,  and  re- 
ceiving, at  the  same  time,  a  bounty  often  amounting 
to  several  pounds,  and  which  money,  in  too  many 
instances,  was  presently  squandered  away  in  gam- 
bling and  intemperance.  In  tlieir  dress,  the  pilmeu, 
Hingularly  enough,  often  affect  lo  be  gaudy,  or  rather 
they  did  so  formerly,  being  fond  of  clothes  of  flaring 
colours.  Tlieir  holiday  waistcoats,  called  by  them 
posey  jackets,  were  frequently  of  very  curious  pattenu, 
displuming  flowers  of  various  dyes  :  their  stockings 
mostly  of  blue,  piir]ilo,  pink,  or  mixed  coloius.  A 
great  part  of  them  used  to  have  their  haix*  very  long, 
which  on  work-days  wtis  either  tied  in  a  queue,  or 
rolled  up  iu  curls;  but wlieu drest iu  their  beMt attire, 
it  was  commonly  spread  over  their  shoulders.  Some 
of  them  wore  two  or  three  narrow  ribbands  round  tlieir 
hate,  placed  at  equal  distances,  in  which  it  was  cus- 
tomary with  them  to  insert  one  or  more  bnnclies  of 
primroses  or  other  flowers.  Perhaps  it  will  sti-Ike  a 
stranger,  on  passing  along  the  streets  of  Newcastle 
on  a  Sunday  or  holiday,  that  the  better  sort  of  the 
inhabitants  are  partial  to  poseys  or  flowers. 

The  general  direction  of  a  large  colliery,  as  to  the 
•  scale  and  disposition  of  its  workings,  and  also  with 
regard  to  whatever  req^uires  a  profound  theoretical, 
aa  well  as  a  complete  practical,  knowledge  of  obtain- 
ing the  coal  economically  and  safely,  is  in  the  North 
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confided  to  persont*  called  viewers.    The  riw-w*  heing 
not  only  a  person  of  education,  bnt  one  who  is  pre- 
sumed to  have  the  best  information  and  largest  expe- 
rience as  to  all  matters  connected  nith  mining,  ho  » 
coneiultcd  profeasionally  by  the  coal  owners,  and  in 
the  degree  that  he  is  iound  to  possess  judgment  and 
integrity,  liis  sendees  are  often  retained  by  several 
independent  concerns.     Under  him  h  the  ovcrmnn, 
or  person  who  has  the  sole  direction  of  the  under- 
ground economy  of  a  pit,  visiting  it  eveiy  morning 
before  the  men  go  to  work,  and  keeping  a  daily 
account  of  the  laboni-s  of  the  pitmen.     He  takes  his 
instractions  iVom  the  viewer,  and  every  person  else 
in  tlie  pit  is  subordinate  to  him.     The  office  of  an     . 
overman  is  of  the  utmost  importance  in  the  manage-     \ 
ment  of  a  coal  mine,  and  none  but  men  of  tried  ox-     , 
perience,  integrity,  and  sobriety  should  be  appointed 
to  fill  it.     An  overman  is  allowed  as  many  deputies 
as  may  be  necessary,  accoriling   lo  circumstances,     j 
The  keeker  is  an  in8x>ector  of  the  hewers,  &c.    Weieers    ^ 
arc  the  worlanen  who  are  actually  cmploye<l  in  cut- 
ting down  the  coal  in  the  mine.    Pntiers  and  barrow- 
men  are  employed  in  filling  and  putting,  or  pushing* 
the  corves  on  trams  to  the  crane  or  shaft.     Driven 
are  boys   employed  to  drive  the  horses.     Trappers 
are  the  youngest  class  of  boys  employed  to  close  the    j 
doors,  which  duty  is  sometimes  perfonned  by  old 
men.     OnseUers,  those  who  hook  on  and  take  off  the 
corves  below,  as  the  banicsman  does  above. 

In  the  collieries  in  other  parts  of  the  conntrs', 
although  the  foregoing  terms  may  not  be  used,  the 

■■■,,», 

•  Thepitroiin  iu  tlie  North  coIIa  Ue  companion  nuirrotn;  hence  ttM  Un» 
in  Hie  CpUier's  Song — 

"Asmpanil  my  marrow  nen  putting  oarlrtm,"  fcc. 
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workmen  are  generally  divided  into  much  tlie  saaic 
parties,  tliougli  the  siipcrvisioa  of  Uic  ivoik  may  be 
different.  In  some  parts  of  Staflbrdshire,  the  work- 
up of  a  colliery  is  undertaken  conjoiully  by  two  men, 
proviocially  termed  Batiy  and  Dogyey.  When  a 
persou  owning  a  tract  of  coal  wislies  to  work  it  wilk- 
out  actual  personal  direction  or  superintendeiiue,  lie 
sends  for  tlie  paities  above  named,  who  contract  to 
get  and  raise  the  coal  at  a  royalty  of  one-fourth,  fiftli^ 
or  shtth  of  tlie  proceeds  of  sale,  according  to  agree- 
ment— the  owner  "  putting  down  tlic  plant,"  i.  e. 
finding  the  machinery ;  so  tlial  the  undertakers  have. 
no  property  but  tlieir  labour  in  the  "plantation.'^ 
The  Butty,  who  is  generally  the  manager  of  tlie 
concern,  as  representative  of  tlie  oivner,  rarely  de- 
scends the  shaft,  while  the  Doggey  takes  the  entire 
and  absolute  direction  of  all  the  underground  opera- 
tions. These  co- contractors  are  often  liberally  re- 
munerated, and  sometimes  amass  considerable  pro- 
perty, particularly  the  former,  who  are  also  proveibial 
for  their  obesity — a  Butty  and  a  man  with  a  great 
"belly  being  terms  nearly  synonjTnous  among  the 
fcitalTordshii'e  colliers.  When  found  imsatisfactory, 
or  suspected  of  dishonesty,  tbcy  may  be  "  valued 
out,"  as  it  is  termed,  by  a  competent  reference,  the 
owner  in  this  case  paying  what  may  be  judged  a 
leaiionable  homis  to  the  pai-ty  displaceJ.  In  mauy 
instances,  however,  the  coal  proprietors  manage  tlieir 
collieries  as  any  other  concern  is  mam^ed,  ntunoly, 
tlu"ough  the  mediiun  of  responsible  agents,  a  ground- 
bailiU'  taking  the  general  oversight  somewhat  ux  tke 
manner  of  a  Newcastle  viewer. 

In  1827,  a  writer  in  *'  Knight's  Quarterly  Maga- 
-zine"  gave  a  gi-aphic  and  facetious  description  of  the 


Htaffordshirc  colliers,  as  ho  noticed  tlicm  about  Bilsttin . 
Thoir  fi^pires  are  tall  and  robust  in  an  onlinarr 
degree  J  but  their  faces  are  pale  and  furrowed  eren 
at  an  early  age.  Tlieir  working  dress  caiisists  of 
trolrsers  and  tunic  of  flannel ;  but  tlieir  holiday 
clothes  are  generally  of  velveteen,  rather  profosely 
decoi'ated  with  shining  metal  buttons :  like  their 
Newcastle  brethren,  they  pique  themselves  on  their 
garters,  which  are  of  worsted,  very  gay  in  colonr, 
and  so  tied  on  that  a  great  part,  aa  if  by  accident, 
appears  below  the  knee.  In  the  opinion  of  the  writer 
alluded  to,  tlie  high  cheek  bones,  and  even  the  dia- 
lect of  these  pitmen,  seem  to  argue  them  of  northern 
descent.  Perhaps,  in  some  remote  age,  they  may 
have  swanned  from  the  Northumbrian  hive,  to  seize 
on  the  riches  of — or  rather»  it  ought  to  be  said,  to 
toil  amidst  tlie  moat  imminent  dangers  for  the  advan- 
tage of  the  Soutlirons.  They  have— or  rather  had, 
for  education  lias  innovated  upon  the  custom — among 
other  peculiarities,  a  practice  of  designating  each 
other,  as  well  as  strangers,  by  some  cognomen  de> 
rived  from  the  most  striking  personal  peculiarity  of 
the  individual ;  hence  such  classical  appellations  as 
Nosey,  Red  Face,  Bullhead,  Pigtail,  Spmdle  shanks, 
Cowskin,  &c.  were  ciurent  among  tliem ;  and  these 
not  as  occasional  vulgarisms,  but  applied  willi  a  con- 
stancy which  frequently  caused  the  baptismal  and 
surname  entirely  to  sink  in  the  soubriqmt,  to  the 
no  small  inconvenience  of  persons  concerned  in  ob- 
taining the  real  name  of  some  indiridual.  Ludicrous 
Instances  of  difficulty  and  mistake  have  been  men- 
tioned as  arising  from  this  practice. 

Scarcely,  perhaps,  less  characteristic  of  tlie  naind 
«nd  temper  of  these  hardy  sous  of  sublemineiin  toil, 


was  the  striking  mmufcstation  of  the  co-operative 
spirit  which  occurred  iu  1816  among^  the  Staffordshire 
colliers.  About  tliia  lime,  owin;^  to  tlie  coutiiiued 
depression  of  the  coal  and  iron  U^des,  and  cousequeut 
dischai^e  of  workmen,  a  number  of  colliers  deter* 
mined  amongst  themselves  to  make  their  case  kuoim 
to  Govenuneut,  and  adopted  the  novel  mode  of  yokiitg 
themselves  to  sevei'al  waggons  luden  with  coal,  liav- 
ing  previously  drawn  up  a  petition  signed  by  several 
Magistrates,  which  they  intended  to  present  to  the 
Prince  Regent,  together  with  the  coal.  Accordingly, 
three  teams  of  tliis  description  set  out  for  the  metro- 
polis, each  waggon  having  about  fifty  men  yoked  to 
it;  whilirt  others  took  different  directions.  One  of 
the  waggons  proceeded  by  the  route  of  Worcester, 
another  by  Coventry  and  Birmingham,  and  tlie  third 
by  Stourbridge.  They  proceeded  at  tlie  rate  of  about 
,twelve  miles  a  <lay,  and  received  voluntary  gifts  of 
jnoney,  &c.  on  the  road,  as  they  passed  along,  decli* 
aiing  to  ask  alms  :  their  motto,  as  placarded  on  their 
-vehicles,  being — "  Rather  M'ork  thaji  beg."  To  pre- 
sent their  progress  to  the  metropolis,  police-ofBcers 
■were  sent  from  the  Homo  Depai'traent  Office,  who 
met  two  of  the  parties,  one  at  St.  Albau's,  and  ano> 

Iriher  near  Maidenhead,  and  told  the  men  that  they 
had  adopted  wrong  metm^s  to  procure  relief,  and  per- 
'suaded  them  quietly  to  return.  Tliey  were  allowed 
the  value  of  their  coaJa,  which  were  left  to  be  distri- 
buted to  the  poor,  and  sufEcient  means  were  given 
them  to  reach  their  liomes.  TJie  conduct  of  tliese 
distressed  men  was  most  esemplaiy :  ihey  listened 
with  the  greatest  respect  and  attention  to  the  advice 
■of  the  Magistrates,  aud,  after  obtaining  a  certificate 
of  their  good  bebaWour,  Tetunied  with  the  w:iggons 
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to  tlieir  families  and  frienda.  A  similar  proceeding 
took  place  a  few  miles  from  Chester:  the  Magis- 
trates of  that  city  met  the  third  team,  dif^uaded 
the  men  from  further  persisting  in  their  ill-advised 
tmdertaldng,  and  gave  them  £20  for  the  coal, 
with  which  they  were  perfectly  satisfied,  and  im- 
mediately returned  to  their  own  neigldtourhood. 
Tlie  novelty  of  this  affair  created  some  sensation  iu 
London.* 

Of  late  years,  the  ancient  relations,  so  long  sub- 
sisting between  the  pitmen  and  their  employei-s,  have 
been  sadly  hroken  down  hy  the  operation  of  circunw 
stances  over  which,  as  to  their  origin,  perhaps,  neither 
party  had  much  direct  controul.  According  to  the 
old  order  of  tilings,  immemorial  usages  were  tacitly 
allowed  to  have  the  force  of  law :  the  men  were  regu- 
larly hired,  spent  their  money  and  tlieir  lives,  with 
little  consiJcnition  of  what  the  world  was  doing 
around  them :  sometimes  they  acted  despotically ; 
but  their  masters  grew  rich:  and  litis  hannony  was 
only  broken  by  occasional  riots  resulting  from  acci- 
dental causes.  The  old  proverb,  setting  forth  tlie 
foUy  of  "carrying  coals  to  Newcastle,"  was  duly 
reverenced ;  and  the  practicability  of  carrying  them 
from  various  other  places  to  Ijoudon  and  elsewhere, 
appeared  to  excite  but  little  attention.  But  wheu 
the  spirit  of  mercantile  speculation  was  once  turned 
toward  the  collieries,  and  new  sources  of  supply  were 
opened  up ;  when  competition  arose  in  the  market, 
and  the  consequent  diminution  of  individual  profits, 
induced  tlie  masters  to  aim  at  luakuig  better  terms 
with  the  men,  (he  hitter  sought  to  strcngtlien  them- 
selves by  the  dangerous  bond  of  combination ;  ac- 

•  11tt'«T(ipogrRphy  Sluff.  t79. 
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Coi-duigly  nnions  of  the  pitmen  were  formed,*  and 
from  that  moment,  a  series  of  conflicts,  too  painful  to 

•  In  1S36,  the  "  Aisociiition  of  Colliers  on  the  riTunTjmo  »nd  Wi»r"  con- 
^tad  of  upwards  of  fiiar  thousand  perHons.  Thci  oBtensiUc  obj'"^'* '''^c'' 
TTuion  nera  "  to  nioU«i  pToiiBion  for  tliirmsislvot  nnd  fitmili'i'i  iu  casM  of 
'deaiti,  sicbneia,  or  olher  accUenUi  or  LiiiinTiil1i>>i,  &i)d  lounlt«  in  >  flim-tnan- 
JUn,  in  order  tn  obtain  «  moro  salUiblc  recompmce  for  and  to  ivf;ii]iLte  Uw 
bonn  of  InbaiiT."  One  clnuM  in  the  liuks  of  tliU  Uqiou  iirnviiltiil  "  ihat  na 
mcnilHir  sbonld  enra  more  ttno  four  fthilLlngs  nnd  siTq»rtiw  per  <tay,  while 
,e])iploy«d  undeip'oand  in  tha  mines ;"  nor  It  any  cno  alloir^d  to  n'ork  u  *'  ft 
hewer,  in  shiflvork,  tbore  eight  hour»  iu  oTory  twenly-foui  hour*;"  nor, 
when  turvd  by  llio  day,  (should  be  Uboar  ondergrotiuil  aXiovn  tvclve  liour«ln 
ibp  twenty -four. 

On  Uie  ethisr  band,  the  cool  civnera  of  the  ^boro  dictricts  tutd  nlw  futmed 
theni»elv«E  into  an  Union,  aud  roqiiirod,  oolleo'^Telyi  a  bund,  vhk'li  h%A  for 
Innfc  period  prMieding  tlio  abovo  dat«,  boen  cnBtoraarily  si^ol  by  lh« 
wurluuen  at  the  tima  of  thoir  imuunl  luring  ia  Iho  immtb.  of  Marub.  Mftoj 
of  the  claus-us  of  tbj^i  bond,  aa  hl-U  as  the  nicLhod  of  its  promnlgntion,  worn 
kald  to  bo  sBrious  griorimces  by  the  pitmen.  It  wm  iho  custom,  Instpod  of 
(iTing  each  oiiui  a  copy  of  the  document,  to  raud  it  aloud  in  tbo  open  sir, 
ftom  (oin«  emlueacs,  nt  tlie  time  and  place  of  hiring,  iiuinediately  aftor 
irhioli,  the  partios  were  called  npon  to  aiga  tho  contract— ibo ugh  in  conut. 
qneD'Co  of  th-e  eoimds  of  disapprobation  fr©;[UBntly  exprcHsod  by  the  iK'aror 
[portion  of  Ilie  audience,  an  Ihu  reading  of  uaw  and  nnpalutublc  cSmis^is, 
i>Mfhe(mtGidosnmollmosi!ou1il  not  benr  iit  all.  Instead  of  Ihift  reading, 
«)i«f  wtriied  to  bo  faniished  with  copies  orOie  bond  a  fortnight  boforo  tbo 
tim«  of  hiring. 

Their  objectionn  in  detail  bad  reference  to  the  time  of  lying  idl*,  Iha 
unoant  and  idciIiikI  of  collecting  forfeits  for  Bending  up  short  mvasuro,  or 
mixing  iho  coal,  and  snmtt  other  niiilt«rB.  In  order  Lo  iivcerlain  that  Ibe 
corves  are  propi^rly  filled,  it  is  attpulati^d  tbat  a  tii1>  of  the  slitndard  mraiuro 
ef  tfae  corres  to  be  atu^  nl  etucb  roliirry  shall  he  kept  at  llie  mouth  of  lUe  pit, 
for  the  jinrpn!*  of  measaring  the  conleni*  of  any  auspwlfd  anrvt  which  may 
ba  seni  to  bank,  and  if  it  Bball  bo  found  duflciant  In  iiuimlity,  nn  payment  ii 
made  for  hewing  andi  liUinK  tho  same.  Thia  is  sometimes  a  hard  ctuo;  for 
Ibe  pooi  pittnoi),  wlio  bapp«n^  to  linve  bqM  Lin  aorvos  awuy  from  the  board 
anln.tpntioniiJ.ly  half- a- puck  dcfeotit'o,  or  from  which  that  <]tiantily  may  acci- 
dentally be  scatdirtd,  In  i(H  passagu  to  thn  bank,  ]o«cs  llio  price  of  getting 
Ihc  remaiadcrr,  30  pcv'ks,  as,  notni  Iha  tan  ding  the  next  oorve  might  contain  a 
pis^k  C'VCtT,  it  Toutd  not  bo  allowed  to  go  to  make  up  the  dellcicn^^y. 

ll  is  nUopmvidRdby  the  bond,  thai  in  caBc  any  foul  coal,  splint,  or  stnn«,. 
shall  be  found  in  any  corf,  lo  the  omonnt  of  one  quart,  or  more,  the  hcwcr 
shall  forfeit  liiree-pcuee  per  quart ;  and  if  Iho  whotv  quantity  shall  exceed 
four  quarts,  thtj  hewer  is  adjudged  i^oilty  of  a  rai^emeanor,  and  is  sntoect 
to  a  penalty  inflicted  by  law,  Moreov«r,  for  every  corf  of  good  coala  mind 
with  bottom  coals,  scut  lo  biiok,  it  is  cuvonaniud  that  ttio  hewer  forfeit  uiiu 
»  abilling  for  erery  such  tort,  and  one  shilling  for  every  corf  of  round  conU 
mixed  vrilh  small  coals,  and   »CDt  t«  bank.     To  this  rpgiilatiun  the  pUmon 
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be  dn'elt  upon,  from  beiug  iu  every  way  disastrous  iu 
their  coiisequeuces,  ensncd. 

Aa  Uie  maaterii  in  general  no  longer  felt  willing 
to  give  the  usual  bounty  or  liiring,  the  men  declined 
to  engage  themselves,  or  indeed  to  work  at  all,  ex- 
cept on  their  own  terms ;  and  hence  resulted  what, 
in  the  language  of  Uie  uortJi,  is  called  a  "  stick." 
But,  as  always  happens  in  contests  of  this  nature, 
there  were  on  the  other  hand,  some  masters  anxious 
to  be  sen*ed  at  all  events,  and  in  some  instances,  it 
may  be,  actuated  by  other  motives — these  were  ready 
to  hire  the  pitmen  on  Hgh  terms  :  again,  there  were 
not  a  few  of  the  pitmen  desirous  of  labouring  for  the 
maintenance  of  themselves  and  their  families,  for  such 
wages  as  they  could  obtain,  or  might  tliink  8ui&' 
cient,  who  were  prevented  by  intimidations  from  so 

strongly  abject, "  becgiuse,"  ujr  Uioj, "  under  tlio  terms  foal  coal,  Uie  miuter 
diDMa  wbaton-r  psru  of  thu  straU  liv  pluaa^-e."  Ttiuv,  if  ooul  liu  WinKsI 
Willi  red.  riisl,  iu  onLi«oi|uoiico  o{  tlio  damp  aii  peQDtra.tiii|<  the  futen  to  a 
certun  depck,  i(  ii  coiLsiileriMl  ot  iiilerior  qiinlicy,  und  i.li^rer<in)  culieJ  ^'  fuul 
«ObJ  :"  there  is  oftrn  coitKitlernbLe  UifBciilty  n-lLf^ndutt  on  a  complete  sepiUA- 
tionofiL  Whoo  iLUeffueCed  to  the  beal  of  It  man'fl  Jini>wl»lgo,  BbauUtao 
omil  W  mark  th«  corf  that  oontaiaod  ihe  Toul  cool,  or  the  muk  to  mbbeJ 
efr,  M  ftometimsB  happetu,  it  is  aet  auc  ae  finable.  Wbeii  there  ara  two  or 
throe  bKudi  in  u.  seiini,  besld-es  the  top  ajid  hotkom  BtooOj  it  is  aomBltinof  ss- 
tr«nielf  dij&colt  to  rid  the  cool  of  every  portion  of  it,  especially  with  no  other 
fight  than  l]ie  faint  gl«ttntiag  of  o.  Dnvy  lamp.  A«  tu  the  miitliro  of  aiaill 
And  large  coftls,  the  piltnen  dcclai-u  it  ueit  to  impoKsible  to  send  a  corf  to 
bulk  vithoat  its  being  mote  or  lei>s  so  miiei). 

To  «bew  the  iexteritj  with  which  Iho  colllera  oan  put  an  enrama  oasoi 
**  sappoiD,"  swy  they,  "  b  man  were  to  work  twonty-fiv«  foiUiighta  in  it  year 
t«a  daji  e«ch,  and  iwolvo  corves  each  day,  at  6s.  6<L  per  score,  bo  would  b«w 
3000  corTM,  foe  which,  ou  tbo  EepEu-alinii  BjKtem,  he  would  1ia««  (o  forfuit 
Moconllng  to  the  ri^iu-of  the  bond,  3<K>0  shiUiiii^s,  or  £150.  As  the  amount 
of  hiB  ewrdjigi  on  the  abore  calculation,  would  be  only  £48  16s,  he  would 
oonwiinentlyj  at  the  ond  of  iho  ypar,  bn  indehtod  to  his  niMtor  £101  ob.  be- 
udca  the  total  lost  of  hia  aa.rni)ig»," — Appeal  ia  Cojtl  OiBnera  and  Viaatrif 
ytwcMik,  19'26.  The  extravagant  cbitrecter  of  the  forcjioitig  bypolb^riB 
need  nut  be  poiuied  out:  the  men,  in  fnct,  but  loldon,  on  the  whole,  oxpom 
(homxelvui  to  linns  on  these  heod^  unlcM  tbero  be  gro&B  tiegllgvut-e  or  the 
int«nliiin  of  wilful  fraud. 
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doing.*    Tlius  it  liappoiu^d  lliiit  in  »onic  of  the  little 
colonies  above  nieatioued,  ejectnieiitii  of  the  tenants, 

*  Wh«ther  the  rato*  of  rmniitiantdon  M  wblch  the  pltui«u  trvra  evpeotod 
In  aeH  their  Ubour  to  tbelr  mipluyvra,  wt»  lua  Uttla  ot  ant,  i-r  «h«[her  ilu> 
l&lUr  ia  every  inslaaon  ilisnil  T'Urljr  with  lh<i  lUDn,  Ihc  wriLvr  tloiii  uul  prvfexa 
U  be  eompcWnl  to  decide ;  the.  remnriti  io  the  text  b**fl  idbivIt  mference  to 
diMStcrft  Itio  exlbtoiin  toil  url^iu  or  wbicli  weni  but  ioo  pmipnblc.    3>'aitJier 
U  II  intended  bj  luiv  cxprntiuun  <tl  J  imp  probation  teiranlit  combinAtieuB  for 
Drcmilin;;  a  IVce  intda  io  Iftbonr,  to  cast  tay  imvuiatlDii  upon  aMAciatiom 
Kjimwd  fur  ttw  mutuiil  mlivf  of  UluIt  monibon  wbeu  Ubouriiig  uadoc  stok- 
iMBC,  atxiSdoaU,  or  luliriulcy ;  ti)o  former  ore  eiuentlally  iiiiwcbi«iiuu>,  llui 
Uttor  CBQ  hanlly  becomo  othur  tbnii  1itinc>ftcml.     Tbuiruol-awnvm  thmnMlrei 
tia*«  *lm/s  be*<D  Auloui  to  pmrootc  these  BfOEdlt  Socbllca,  anil  <:iiniiurt<nl 
vttti  ItM  Lftmbtno  Collioriiw,  Utoro  i«  •me  numbaring  about  twelve  liuudraU 
aierabn^.     tt  was  aatabUahctl  by  ihu  Earl  of  Durliain,  In  Junuftry,  laW,  for 
the  iiiaintCDaii<.'(3  of  ila  mombcn)  in  old  Ags,  njckiifs^  laniffQcsa,  or  Inflmltjr. 
It  if  ■□ppnted  by  Tulanlarj  tubtoripUuii;  iL&d  hu  Lunlnbtp  cuutribuLBt  a 
8UIU  e^iuvalcDt  to  oiic  sisth  part  of  tbe  oidiniuy  uoulrlbulluiiti  uf  «11  tlio 
mombsra.     Tbf  Grot  Biiniversa.ry  of  ihU  lusacintioii  wbo  n^1«bni(i!d  At  Luab- 
ton  CKstle,  vhon  (tie  committAi.-  cjF  mtvungrnimt,  tiA.y  iu  niuubu,  w^re  biui- 
pU&bjj  CDlvrtaiD'ed  by  I. on]  Diirlium,  wht>ikni:rdiDniir,  oddroiiti.Ml  the  pentoni 
prMPnt  on,  the  subject  (jf  comhinatiuitH.    "  Sod  erporieiico  (hrt  said)  mnsl 
hKvo  feboivn  you  that  combinatioui  cOecLod  but  one  ohjoat — lb*it  of  onatillDg 
m  ccruun  sumbci;  q{  caanins  iutd  uaprincipliMl  men  tu  livu  ut  your  exiwuse, 
whUiiI  jou  wttio  HtarriuK,  itnil,  at  tliu  same  time,  ruluiii)!  llw  trade  of  the 
dlstricti  which  in   many  ctuen.  hai  beBn   tranBfcrrcid   Io  othrr  parts  of  tb« 
emimtry.    The  laws  of  the  lu-Dii  ware  violated,  aasanlU  aud  tud'iK^ut  oalxajiea, 
n^  «Teu  oiurdi-rA,  were  con)inilt«'i],  ood  iJbfT  perp<ituating  disturb&Dce  and 
onmi  fi>r  months,  and  levying  thouaaBdAofpounda  from  tha  indoaDfouB 
nra,vhEt  rai  the  TURnltl     Did  m^s  adTDtice  !     No,  the  Tcryrovcnc. 
TboQKiuid*  ofadditlimal  norkiucn  were  brought  ftom  a  dixanct^,  and  th«» 
bting  many  more  bauilB  [ban  coold  be  employed,  in  lh<3  Batural  coime  of 
ttring^  wasea  w«r«  still  more  i-awerod.     'I'he  preWuec  for  itiutti  ualong  baa 
been  la  nhw  wage*;  the  real  elTt-cl  had  been,  not  tlie  advance  of  the  nio  of 
wa^a,  but  tneroly  Ih-e  nipport  of  lho»e  d^legiUEs  for  a  Umilod  time  in  idle- 
new  and  lanirr.     Thote  inon  know,  omuKlil  (a  know,  thai  the  rate<  of  wagea 
dep«ndH  OD  the  price  irbii:h  fs  ^ven  by  the  public  for  the  article  worked, 
NoiT,  the  price  of  cools  Is  Tory  low,  io  much  ao,  thai  UtUo  or  no  profit  i» 
xcniv  by  tlte  eoitloniter.     In  tnany  Initnnces  be  witoally  loeee,  uul  paja  tfao 
wmget  of  bin  men  out  of  his  capila],  not  out  of  his  proHla.     Be  aMiired  that 
if -prirei  nac,  vages  riso  ua  a  matter  of  course ;  but  that  if  pricen  fall  wagea 
XDuat  also  fall,  and  that  It  is  aa  (inpMfllblo  for  tha  muter  to  pay  his  muu  od- 
T&nood  frames  when  prlocisa.ro  low,  aa  it  would  be  for  you  Ia  pay  your  butvhec 
and  grocer  higher  price*  for  meat  and  tea  and  sugar  wbilet  your  irugoa  on 
low.     If  any  of  Ihuw  detegatea  t«U  you  iluii  thu  euolLTHUor  haa  bocn  making 
grval  pn>Bw,  out  of  ivhii^h  hu  rould  afford  yuu  a  higher  mto  of  wages,  be  tuM 
gronly  <!ec«iireO  you.     Tn    uu   Inulu   In  thnre    Ici*  ip(;uliu'   prolit  and  inoiv 
fticady  and  penDaoont  cxpL-nM.    tn  fact,  capital  lan-alod  in  the  coal  trad* 
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vi  et  armisy  wore  going  on,  while  in  anotJiei-  place 
personal  injuries  were  dealt  out  to  the  unfortunate 
individual  who  might  be  disposed  to  resume  work 
witliout  leave  of  the  "  Cominiitee." 

The  inhabilants  of  NewcasUe-upon-Tyne,  and  those 
in  the  inmietliate  neighbourhood,  will  not  soon  forget 
the  *'  stick"  of  the  pitmen  in  1832;  nor  can  the  latter, 
as  a  body,  presently  recover  from  tlic  sufferings  tliey 
brought  upon  themaelves.  All  the  frightful  eiils 
residtiug  from  a  misunderslandLng  of  Uie  nature  above 
alluded  toj  aggravated  as  they  were,  by  a  strongly 
organised  power  of  resistauce  on  both  sides,  were 
almost  daily  exhibited  through  a  centtiderable  portion 
of  the  year.  When  these  men  had  stnwk  work  some 
time,  ami  there  appeared  no  likelihood  of  any  agree- 
ment being  come  to  between  them  and  the  masters, 
the  latter  circulated  advertisements  in  the  remote 
mining  disti-icts,  inciting  workmen  to  come  down  to 
the  north  to  take  the  place  of  the  tuni-outs,  holding 
forth  at  the  same  time  the  fairest  prospects  of  good 
wages  and  personal  protection  :  the  pitmeu,  in  turn, 
distributed  themselves  through  the  coimtry,  and 
sought  by  every  means  in  their  power  to  counteract 
the  effect  of  thcae  flattering  inducements — and  one  of 
their  modes  of  doing  lliis  was  by  the  publicatiou  of  a 
broad-sheet  list  of  the  accidents  "by  fii-e  and  flood," 
wliich  had,  at  various  times,  occurred  in  the  collieries 
on  the  Tyne !     Notivithstauding  this,  great  uiunbci^ 

■iflbrila  less  inUteat  tlmn  nJmoatany  otheT,  with  more  hezard  and  UUcotlUalfi 
At  t))«  jireMuit  tnumcnt  most  cuUiorios  &re  <:on>lm;luil  at  no  prulit  iti  all,  «r  Bl 
n  lom;  anil  if  tbis  ntHtu  uf  thiagft  continued,  will  bavo  la  bo  dliul  up.  It  u 
in  tboBe  circumEtoncL'B  ihat  nitt-n ore  goin^uliout  enduavduring  to  roisu  uuloiu 
in  (^rd«r  to  raiso  dig  rate  of  wag-es.  Tlicir  buccusb  woulil  oniall  the  «buuiiijt 
Dp  ofmaaj  vollierit-s,  and  tbo  conat^queul Kpronditi^  uvur  IhoK  romalning sU 
ibu  iinptriplojed  hunglE.  'l'ht>  resull,  1  U4Cil  tiiri  tell  fu-u,  ivutlld  t>C  «  Mill 
^aitij  ivduclion  of  iraBc*." 


A    STICK   OF  THE    PITMEN, 
piirticularly  frimi  WaleB,  left  their  ht 


803 


)r  persons,  psirticularly  Irimi  waleB,  JcUtlieii'  bouBcs, 
removed  their  families,  and  went  to  v,ork  in  the 
north.  Tlie  northern  coaciies  were  crowded  with  tlie 
adveuturera,  aiid  tlie  stage-waggons  were  piled  with 
|y3ieir  bedding  and  boxes :  many  Horn  the  shorter 
distaures  of  Staffordshire  or  Yorlisliire,  walked  or 
hii'od  light  veliicles— -and  eertmiily  to  see  the  nu- 
merous haggaid  pedcBtrians,  or  the  cart  loads  of 
squallid  woinen  and  children,  in  and  about  the  town 
of  Newcastle,  going  and  returaiug,  was  a  grievuiis 
sight !  Many  of  the  strangers  found  matters  so  little 
flattering,  that  they  hastily  bent  their  atepn  back 
again  j  others  ataid  and  entered  upon  their  work  j  not 
a  few,  esjiecially  of  the  Wekli  sti'angers,  fell  \ictijn8 
to  the  cholera,  wliich  raged  sorely  at  severaJ  of  the 
collieries ;  in  almost  all  cases,  the  condition  of  the 
new  comers  was  irksome  in  the  extreme.  It  was  no 
uncommon  thing  to  see  the  native  pitmen  idly  re- 
posing on  the  grass,  or  unaccountably  traversing  the 
neighbomrhood,  wliile  a  policeman  with  a  tlrawn  sword 
in  bis  hand^  or  a  firelock  on  bis  slioulder,  was  walking 
to  and  fro,  on  the  ntljacent  pit^liiU,  to  protect  Uie 
party  at  work  within !  The  police  were  out  every 
night  on  duty  about  the  several  collieries,  to  prevent 
M^nmage  to  the  works  or  outrage  to  the  men, 
'  It  was  not  to  be  supposed  that  in  a  state  of  tilings 
like  tins,  hoM'cver  discreetly  the  bulk  might  act — and 
sertainly  the  conduct  of  many  was  irreproachably 
[p(5aceful — tliat  all  die  parties  wlio  were  so  lugldy  ex- 
sited,  woubl  demean  themselves  in  such  a  maimer  as 
lot  to  be  overtaken  in  any  direct  breach  of  tlie  law. 
,'XInfortmiatcly,  some  veiy  heinous  offences,  including 
two  or  three  murders,  were  perpetrated.  The  writer 
'cannot  forget  his  feelings  when,  one  evening,  re- 
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tuniiug  from  itic  delightful  marine  village  o(  Tyne- 
mouUi  to  Newcastle,  during  these  diHtnrbanceR,  and 
seeing  a  crowd  abotn  a  public-house,  he  enquired 
irhat  was  the  matter,  to  receive  for  reply — "  die 
police  have  shot  a  pitmau !"  This  turned  out  to  hare 
been  really  the  case,  in  a  fray  that  had  just  euded. 
Another  case,  which  created  considerable  interest  at 
the  time,  not  only  in  tiie  neighbourhood  of  the  col- 
lieries, but  throughout  the  countiy,  was  the  murder 
of  Nicholas  Fairless,  Esq.  a  highly  respectable  and 
humane  Mag-istiute  of  South  Sliielda,  by  two  pitmen 
of  the  names  of  Jobling  and  Armstrong.  The  last 
named  culprit  succeeded  in  getting  out  of  the  country; 
but  Jobling  was  taJien,  tried,  and  executed  at  Dur- 
ham, and  afterwards,  pursuant  to  hia  sentence,  huug 
in  irons  on  a  gibbet,  in  a  mere  called  "  Jairow 
Slake,"  and  within  a  few  score  yards  of  the  spot 
where  the  fatal  act  had  been  committed.  This  gibbet 
was  particulai'ly  obnoxious  to  the  pitmen ;  and  various 
rumours  circulated  to  the  effect,  that  it  would  never 
be  allowed  long  to  remain  an  object  of  horror  to  so 
intrepid  a  body  of  men,  A  few  weeks  atferwards, 
the  writer  of  this  notice,  and  a  friend  with  whom  he 
was  walking  along  the  head  of  the  Slake,  were 
struck  with  the  altered  appearance  of  the  gibbet, 
and  on  approaching  it  tliey  ascertained  from  various 
parties,  lliat  duiing  Uie  preceding  night,  the  tall  post 
had  been  ascended,  the  end  of  the  transverse  piece 
sawed  off,  and  the  body  carried,  as  was  supposed,  out 
to  sea,  and  there  sunk :  no  tidings  either  of  it,  or  the 
persons  concerned  iu  the  unpleasant  and  daring  en- 
terprise, were  ever  received. 
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THE  COAL  TRADE. 

T«$i7  Coal  little  if  at  all  known  to  the  nations  of 
Antiquity  —  Mentioned  by  Theopkrastns  —  6'«|>- 
posed  to  have  been  used  by  the  Ancietit  Dritotis — 
Old  Cinder  Heaps — Coal  mentioned  hg  Saron 
Authors — Extract  from  the  "  Bolden  Book" — 
Charter  to  the  ItUtabitants  of  Newcastle  to  diy 
Coats — Sea  Coal — Evidence  of  Early  Modes  of 
Workiny —  Hosfemen — Earliest  Notice  of  Ex- 
portation of  Coals — Chantable  Donations  of  Coats 
— Foiia^rly  burned  ahng  with  Woodr-^Early  states 
of  the  Coat  Trade — Hichmond  Shilling — Com^ 
pfainis  of  the  decrease  and  waste  of  Fire-wood — 
Historical  Notice  of  the  Introduction  of  Pit  Coid. 
into  common  use — Evelyna  Lamentation  on  the 
Decay  of  Forests — Coincidence  in  the  Deposits  of 
Coal  and  Ironstone — Difficidties  encountered  in 
substituting  Pit  Coal  for  Charcoal  in  making  Iron 
— Notices  of  tfie  Coal  Trade  on  th  Rivers  Tyne, 
Wear,  and  Tees. 


'XT  is  hardly  possible  to  contemplate  the  prodigious 

cuuount  of  manufacturing  power  and  domestic  con- 

jTeuieiice  dependent  on  the  produce  of  our  coal  mines, 
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witUout  wisliing  to  know  Homcthing  of  tlie  inlroiluc- 
tion  of  BO  invaluable  a  source  of  national  wealth  and 
comfort.  It  is,  however,  a  aiiigrUar  circumstance, 
tliat  we  ai'e  met  on  the  very  tlii-eshold  of  the  enquiry 
with  two  unwelcome  facts — first,  that  tJiere  is  almost 
as  much  obscurity  as  brevity  in  the  notices  on  this 
subject  which  occur  in  our  elder  writers ;  and — 
second,  that  tlie  use  of  pit-coal,*  in  a  large  war, 
appears  to  have  no  claims  to  very  high  antiquitr, 
eitlier  ia  this  or  any  other  country. 

Authors  appear  to  be  agreed  that,  the  earhest 
express  mention  of  fossil  coals,  used  as  a  t'uel  by 
artificers,  occurs  about  two  thousand  years  ago,  in 
the  writings  of  Theophrastus,  the  scholar  of  Aristotle, 
who,  in  his  Book  on  Stones,  gives  the  subsequent 
verj-  particular  description  of  them  : — "  Those  fossil 
sabstauccs,  that  are  cEillcd  coals,  and  are  broken  for 
use,  are  earthy  ;  they  kindle,  however,  and  burn  like 
wood  coals.  These  ai'e  found  in  Liguria,  where  there 
is  also  amber,  and  in  Elis,  in  the  way  to  Ol}Tiipias 
over  the  mountains :  they  arc  used  by  the  smiths."! 

■  FerhftpA  it  tnay  not  be  useless  to  remiirk  thut  tlie  ^ronl  eeai,  or  as.  it  *ai 
fommrly  tiwjrc  conimonly  ■writlea  cole,  did  not  origLnaU;  aignil'y  ffmnil  fc*!, 
vith  which  meiming,  however,  ilia  now  generftUy  ifliODtificd,  but  wood  or 
otheir  miitt«rs  used  for  fxn-a.  In  thi!  sense  tho  term  occurs  repeatedly  in  tlit 
English  Bible :  imd  Tbomiui  Britton,  iho  noted  musical  "  small  caalnttn," 
was  90  cnlled,  not  because  he  sold  brok4>ti  pil-eoo),  but  litt]«  buudlea  of  chop- 
pod  woud  ur  Btitlis,  nscd  for  kindliug  flrea  ia  I.andnn.  Coal,  i»  rejirCMntod 
In  sBferal  of  ihe  langiiageB  of  Norlhern  Jiuroiie  by  words  similar  In  SQimili 
■s  cot,  Snxon;  kal,  German  ;  kdU,  Dutcli;  ivl,  Dauisb,  &.C. 

-f-  Hill's  Theophnuras,  -p.  62  On  this  pas3a.gi;,  the  tranUator  hu  Qus  fol 
lowing  Mtoatks: — "  Tho  subataace  kere  described,  whalcvut  id iatako*  there 
may  have  bpen  among  aaihont  since  abuuL  it,  appears  1o  me  (o  bo  ciideiillf 
no  otbeT  iban  the  conmiDn  pit-coal ;  and  T  hav«  made  il  appnor  aa  clMtrlyK 
in  the  translation,  oaly  by  haTJag  properly  rBndtrred  tho  wortl  ar^MUnf, 
the  cftrclassly  uusundcrst&uding  of  whicb  word  alone,  h(L3  bera  tbo  occsnoii 
of  all  the  erroneous  gucsEts  aboot  the  substance  horo  described.  Tbo  au- 
thent  of  tbesfl  Ecem  all  tu  iiaiv  imdijrsKwd  iho  word  tt.r^^uf,  M  rigrnirying 
f«Mil  or  pit-coal ;  and,  therefore,  na  the  nutbor  comparoi  Ihti  bumini  of  till* 
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Sicculus  Flaccns  nays,  that  coals,  among  other  Oihigs, 
Tvere  used  for  landmai-kB;  and  St.  Augustine  describes 
them  as  applied  to  that  purpose  on  account  of  their 
imperishable  uatiu-e — a  singular  assertion,  tnily  : 
"  they  who  pitch  tliem,"  says  he,  "  arc  wont  to  tlirow 
them  nudenieath,  to  convince  any  liti^ous  person, 
who  ahoiild  affinn,  though  ever  so  hnig  after,  that  uo 
laud  mark  waa  there."* 

Whether  or  not  the  aborigines  of  tMs  island  had 
any  knowledge  of  llie  coal  so  abundantly  discovered 
in  later  times,  is  a  question  tliat  has  lieen  repeatedly 
discussed.  Wliitalier,  in  his  History  of  Manchester, 
is  of  opinion  that  tlie  priiuOival  Britons  used  coal. 
He  argues  iirst  from  the  probaliility  of  their  disco- 
vering it :  "  Our  ciuTeuts,"  says  he,  "  frequently 
hring  domi  fragments  of  coal  from  tlie  moimtains, 
the  extremities  [of  the  strata]  rising  into  daylight, 
and  being  washed  away  by  the  rains  and  rivulets, — 
the  Britons  would  soon  mark  the  shining  stones  in 
the  channels,  and  by  the  aid  of  accident,  or  the  force 
of  reflection,  find  out  the  utility  of  them.     But  we 

DCC  to  tbal,  tlioy  were  neceMltaLdil  Lo  llihik  of  Bome  oilier  *ab<liuica 
.  Iw  mlglit  beiv  mi-Un,  a.s  it  wtu  ii]i|io«aib1«  \i«  hIiuuIJ  1dI«iu1  tn  compsre 
&  thing  with  i tie ir.  Wonniiis,  oa  tbis  fuuudatiuti,.  imngiiicil  (hnt  ha  inRBiit 
Uii-  cuunel  coaL  UiioJ  Galciius  vo<-at  aniiileCiJem,  k-c.  TheopbrasliiB  Toeat 
fMvtxmes,  [luod  uorum  colorum  hitt>e&l  ct  vioes  gi^rnL  'I'liua  is  Tkeojihnutii*, 
kccarding  V>  ciiEtom,  nccusud  of  GiLj-iag  ihinga  hu  iierer  no&iit;  bccaiuo  tha 
|>uui)lu  wlio  quale  luni  bave  nut  boea  ai  ihe  puiiiH  lu  unJomuud  lilm: 
txKOtioiToi  fit  Kccl  TTVfstreu.  x«5oi7r!fi  0*  QStCpnitiSj  i«  ouiJtritly,  Lhoy  kindU 
Mid  Wm  like  wuchI-cubU,  or,  as  vK'  cM  it  duLrcoul ;  for  lh.Bt  i*  the  geiiulna 
knJ  dt^IuntiluKte  seuse  of  Ibe  word  av9;M|  i"  Orcuk,  aui]  carlto  111  Latin  i  as 
J*  «riden[  Train  otlior  works  of  this  aulhoT,  Pliny,  Aud  &11  the  othor  old  natu- 
■uUala.  Even  tlie  nioro  correct  of  the  niodemi,  when  thoy  would  oirprou  irbai 
ire  call  pit-cool,  the  ^iibsUiTioe  hem  di^ambed  by  iho  autbor,  nevar  uae  ttio 
words  at^fcc^  01  carbo  alone,  but  aJways  tatho  (aatlli^,  and  Xi^xi^pc^. 
'7)iD  aiinilar  use  of  lids  bitura^i'n  got  It  tlie  name  of  i^nnl,  but  uln-nyK  njib  an 
aiildiklon  (liBit  di«lJDguish?d  it  fron  what  wa«  more  roniiiinnly  auJ  |»'iii>i!rly 
BO  caJind,  Ib&C  expressed  its  notlieing  of  vvgi^tjililc  but  fcmiiE  cirigiii." 
r,,  *  Lib,  d.  C%v.  Dm.  31,  c.  4. 
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can  atlvaiice  still  nearer  to  a  certaiuty  :  several  piecets 
of  coal  were  discovered  a  few  years  ago  In  the  Riind 
binder  the  Roman  way  to  Ribcbester,"  &c.  "That 
the  Britoua,"  ho  proceeds,  "  were  acquainted  with  j 
this  fuel,  is  evident  from  its  appellation  amongst  us  f 
at  present,  which  is  not  Saxon,  but  Britisli,  and  sub- 
sists among  the  Irish  in  their  Gael,  and  among  the 
Cornish  in  their  Kolon  to  this  day."  In  addition  to 
tliis,  we  are  further  told  by  Pennant,  tiiat  a  flint  axe, 
the  instrument  of  tlie  Aborigines  of  our  Island,  was 
discovered  sttick  in  certain  veins  of  coal,  exposed  to 
day  in  Craig  y  Larc,  in  Monmouthshire,  and  in  such 
a  situation  as  to  render  it  very  accessible  to  the  un- 
experienced natives,  who  in  early  time*  were  inca- 
pable of  pursuing  the  seam  to  any  great  depth.* 
These  statements  arc  respectively  unsatisfactory, 
when  opposed  to  the  mere  presumptioD  that  liad  m 
early  a  discovery  of  the  accessibility  and  use  of  coal 
really  laken  place,  they  would  not  again  have  be«i 
lost  sight  of,  or  at  best  so  little  regarded. 

It  is  said  there  are  no  beds  of  coal  in  the  compass 
of  Italy ;  yet  Uio  strongest  argument  in  favour  of  the 
opinion  of  those,!  who  think  that  the  Romans  while 
in  Britain,  were  ignorant  of  it,  is,  tliat  there  is  no 
name  for  it  in  their  language,  the  genuine  and  deter- 
minate sense  of  carbo  being  charcoal.  Ca;sar,  al- 
though he  mentions  the  existence  of  metids,  is  silent 
concerning  coal,  in  his  description  of  our  Island. 
Thai  these  shrewd  people  al'terwai-ds  discovered  and 
used  coal  can  scaixely  be  doubted.  "  The  UomanB," 
says  Whitaker,  witli  gieat  confidence,  "appear  ac- 
tually using  coal  in  Britain.  In  the  West  Riding  of 
Yorkshire,  and  neighbourhood  of  North  Brierly,  are 

•  Pennaat'fl  Tonr  in  WaleH,  p.  17.     f  B^rAiid'*  NnwcuUe,  ToL  U.  p.  Ml 
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many  beds  of  cinders,  heaped  up  iu  the  fields,  iu  one 
of  niiicli  a  uumher  of  Roman  coius  was  found  some 
years  ago."  Similar  indications  liave  been  met  with 
elsewhere.  Hnrsely,  in  the  Britannia  Kumana, 
speaking  of  some  inscriptions  found  at  Benwcll^  a 
village  near  Newcastle-upon-Tyne,  and  tlie  Conder- 
■£iim  of  tlio  Romans,  remarks,  "  that  there  was  a 
not  far  from  tliat  place,  wliich  is  judged  by 
those  who  are  best  skilled  iu  such  affairs,  to  liave 
been  wrought  by  the  Romans."*  It  is  also  the 
opinion  of  VVallis,"('  that  "  the  Romans  were  as  well 
acquainted  with  our  pitr-coal,  as  with  our  ores  and 
metals :  in  digging  up  some  of  the  foundations  of 
their  walled  city  Magna,  or  Caervorran,  1762,  coal 
cinders,  some  very  Uirge,  were  turned  up.  which 
^owed  in  tJje  fire  lite  other  cinders,  and  were  not  to 

(be  known  from  them  when  taken  out." 
I      Toward  the  middle  of  the  ninth  centiuy  we  find 
ourselves  on  less  doubtful  ground.     Whitaker,  in  liis 
History  of  Manchester,  mentions  a  grant  of  some 

t  lands  made  by  the  Abbey  of  Peterhorougli,  dated  a.d. 
853,  wliich  proves,  as  it  should  seem,  that  this  fuel 
was  known,  and  in  use  amongst  ns,  while  the  Saxons 
.were  masters  of  Britain.  By  this  grant,  certain 
boons  and  payments  in  kind  were  reserved  to  the 

(Monastery,  as  one  night's  enterfainment.  Ten  ves- 
sels of  Welsh,  and  two  of  common  ale ;  sixty  cart- 
loads of  wood,  and  twelve  of  fossil,  or  pit-coaJ :  the 
words  in  the  original  are  ■^ypelr  ro^ujl  ZJIJ^can, 
translated  by  Bishop  Gibson,  "  duodecem  pUuistra  car- 
bonum  fossilium."|  No  mention  of  this  fossil  ocnirs 
.under  llie  Danish  usurpation;  lliat  people,  indeed,  as 

Briu  Rom.  p.  209.  f  HUu  >*orlhuiii'b.  »oL  i.  p.  I  IP. 

^  Saxon  Cbron. 
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Brand  jnsUy  remarks,  wore  too  much  perplexed, 
diirii]g  their  slay  in  this  country,  by  civil  commotious, 
to  have  liad  leisure  to  attend  to  any  tiling  but  what  was 
obvious,  and  to  be  purchased  i\ith  little  b'ouble.  So 
that  wood  would  naliu^Uy  be  the  chief  ai^ticle  of  fuel, 
■vvlijle  immense  forests  and  tliickets  presented  Uiem- 
selves  to  yield  au  abundant  supply.  It  may  be 
mentioued,  that  in  the  "  Boldeu  Book," — a  sort  of 
Doomsday  record  of  the  County  of  Durham — com- 
posed before  A.D.  1195,  we  find  tliat  among  the  al- 
lowances to  the  tenants  in  villenage  at  Bishop  Wear- 
mouth,  *'  the  smith  has  twelve  acres  for  the  iron-work 
of  the  carts,  aud  finds  his  own  coal — carbonem."* 
For  a  few  reigns  after  the  Norman  Conquest,  diuing 
whicli  time,  our  unhappy  country  was  perpetually,  as 
it  were,  under  fire  and  sword,  the  same  silence,  which 
must  he  attributed  to  the  same  cau&es,  prevailed  con- 
ceiTiiug  fossil  coal. 

December  1st,  1230,  King  Henry  the  Third  is 
saidf  to  have  granted  a  charter  to  the  townsmen  of 
Newcaatle-upon-TjTie,  for  liberty  to  dig  coals  and 
stones — perhaps  grind-stones — in  the  vicinity  of  that 
place.J  This  licence,  which  issued  on  the  supplica- 
tion of  the  parties  interested,  is  tlie  earliest  direct 
notice  of  the  actual  working  for  coals  extant :  for,  in 
the  Leges  Burgorum  of  Scotland,  wliicli  were  enacted 
about  the  year  1 149,  although  a  particular  pii>'ileg« 

•  SurWos'  DtitIiihh.  i.  234. 

f  Gardner'^'  England's  Griei'iincc  DisDOTered,  p.  9. 

1  KtunolT  ill  "  tiiB  Ciistle  Field,  and  the  Fnrtb. "  N'silb«T  of  theae  apoU 
•xUbit  at  lliu  present  iay  aay  tiuces  ol'  sucli  operations  &»  »rfi  impliod  bjr 
the  grant :  Lhe  former  tncfdilj  trould  be  built  over,  at  an  toAy  period,  and 
Iho  ialter  has  b«cn  aouul  for  about  a  ceotnry  u  a  faaliiDaabto  promauds  of 
ibfl  itnm»peo|il«. ;  but  itie  fine  lim*  lives  with  whi*;li  it  is  «dll  oveTsh«ilov«4 
exhibit  «yiii]iito9n8  of  decaj  obIj  Icis  ngiiKl  than  ihat  O'liicll  liaa  overCaknt 
lb«  cuilom  with  which  (bey  liRT«l>«en  cotemporary. 
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is  granted  to  tliosc  who  bring  fuel  into  boi'ougli! 
wood,  tui-f,  auJ  peat  are  expressly  mentioned — 
there  is  no  acconnt  of  coal :  tliese  laws  were  made  at 
Newcastle-upon-Tyne.*  Tlie  strongest  and  most 
oneqoivocal  proof,  liowever,  that  lliis  species  of  fuel 
was  in  use  amongst  as  during  the  reign  of  Henry 
the  Third,  is  to  be  fonud  in  an  inquisition  jireserved 
among  the  additions  to  Matthew  Paiis's  History,  of 
the  date  of  1245.  Here  we  find  it  called  carbo  maris 
— sea  coal — an  appellaliou  retained  through  suc- 
ceeding centuricsf — witlt  express  mention  of  making 
pita  to  win  it,  and  of  the  wages  of  the  colliers  that 
wTought  ill  tliera.  We  have  an  incidental  mention 
of  "  coal,"  in  reference  to  its  use  in  the  soiithem 
part  of  England,  during  the  reign  of  Edward  the 
Second  ;  for,  in  an  accoimt  book  of  the  servants  of 
tiie  Archbishop  of  Canterbury,  who  resided  alternately 
at  Lambeth  and  Croyden,  occurs  this  entry,  "  thii-ty 
cart  loads  o(  coal  from  Biurstone  to  Croyden."J  In 
the  year  1281,  Eiccording  to  an  authority  quoted  by 
Brand,  there  had  been  so  rapid  an  increase  of  the 

•  Leg.  Burg,  c,  38,  quoted  in  Amot's  Ht3l.  Edinburgh. 

^  The  tt-rm  in  Olb  ti'Et,  sAlIion^li  il  has  b^'un  so  long  in  U««,.  appijiirft  gsn*^ 
nliy  to  have  had  no  other  metuiiug  limn  us  iignifjiug  tea.bome  cobJi,  in 
opposition  to  BQch  BS  vrera  dug  inlund.  Lelaiid,  in  his  ItLiicrai-y,  roL  riii. 
p.  (it,  hiiB  the  roUowing  pnaaiigo  :  "  Tlie  TftVTses  of  the  ae  coIm  ly  soiji«ityni» 
npon  cUaes  of  Lbo  e«,  aa  round  nboul  Coiiuiei  idoud,  itnd  other  sbonja;  and 
they,  ua  saiu9  -nill,  he  properly  cidled  Be-coI^H  ;  hai  cliey  ba  not  so  guod  u 
Ae  colfii!  (h»[  are  digged  In  die  inuer  pari  of  th<>  lande.'' 

^  Assaxaiug,  thtU  (ttaaU  coa]  Is  meant  by  the  term  uaed  in  the  ftboro  entr;, 
ire  ■gree  witli  R  wdler  in  the  AtheoEeuni  who  obeenes  that  the  reference  ia 
mriouR,  atCrcjdun  waif  ulmOBt  Kurrounded  willt  wood,  s-nd  as  coai,  excepting 
ftt  IiOndoD  nnd  b  tew  olhtr  towns,  was  graji^ly  erer  lived  :  It  becomes  iberu- 
fore  protiiLbto  (liat  this  fiiiJ  was  for  the  Arclibl slioji's  ottd  ubb  in  his  private 
thRmbrr,  its  such  nxims,  about  the  period  in  question  began  to  liava  th«  con- 
venience of  chininevs  and  eoolosed  lire  piuces.  Thrite  thirty  laniia  fit  eoa.\ 
appear  to  have  cost  639.  !)d.  a  high  price,  when  it  is  rem^mbGred,  that  tb# 
wagttt  cf  a  master  carpenter  nere  hut  Id.  prr  Hievi,  And  nood  ntigbl  be  had 
alminil  for  the  txxmblG  of  dtrting  il. 
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eoal  trade  at  NewcoEtJc,  that,  had  not  tliat  town  been 
granted  before  by  King  John  at  a  fee-farm  of  one 
hundred  pounds  per  annum,  payable  to  tlie  Crown, 
that  sura  would  probably  liave  at  least  been  doubled 
to  the  then  burgesses.  From  tiiia  early  period,  the 
History  of  the  Coal  Trade  becomes  ohnost  identical 
witli  that  of  the  flourishing  town  from  which  supplies 
of  coal  have  ever  since  continued  to  be  so  abundantly 
drawn. 

Of  the  methods  adopted  for  working  the  coal  in 
those  early  times  we  have  no  iuformation :  the  first 
attempts  would  doubtless  he  on  the  exposed  basset 
edges  of  the  strata.  Mr.  Mammet  states  that  evi- 
dences of  early  operations  have  been  discovered  near 
Ashby : — "  In  Measham,  where  the  bed  was  not 
more  than  forty  or  fifty  feet  from  the  surface,  indica- 
tions of  ancient  workings  were  found,  in  stone  ham- 
mer heads,  and  large  wedges  of  flint  with  hazel 
withes  round  them ;  also  wheels  of  solid  wood  about 
eighteen  inches  in  diameter.'*  This  statement,  if 
correct,  would  lead  us  back  to  a  very  early  period 
indeed.  It  is  probable  that  deMng  in  some  shape 
would  lead  to  makiug  vertical  shafts,  as  the  latter  led 
to  horizontal  excavation.  A  "  coal  mine"  is  men- 
tioned in  the  ordination  of  the  Vicarage  of  Merring- 
ton,  in  the  county  of  Durham,  in  1343  ;  and  in  1354 
there  is  extant  a  notice  of  tlie  **  sinking  of  pits"  at 
Ferryhill,  in  the  same  county.* 

Brand,  in  his  interesting  History  of  Newcast3e- 
upon-Tync,  has  detailed  in  a  chapter  on  the  "  So- 
ciety of  Hostraen,"  Oatemen,  or  fitters, f  the  parti- 

•  SurlwB,  iii.  3%. 

f  Thii  trrtn  Is  at  pro«eni  vacd  of  thoso  who  "*  fit"  or  load  conlii  on  hcMti 
till!  veHftcb  in  tbe  iiTi^r — a  sorl  ^^(  tnctan  bstwvvn  Ihc  otra&n  s  jA  piiicha*en 
til  Ihe  comiDOiliti,-.     It  i*  nbsrrvabLc,  ia^ts  Bracirt,  tlinl  iho  IJ(1«  of  llil»  &«• 


Oulara  of  most  of  the  l^alative  and  municipal  ref- 
lations of  the  coal  trade  up  to  1 780,  the  time  when 
he  wrote.  Sucli  extracts  therefrom,  as  well  &a  such 
other  notices  connected  therewitli,  as  mar  be  most 
likely  to  interest  the  general  reader,  shall  be  given. 
We  have  no  disduct  tiotice  of  the  earliest  shipment 
of  coal  for  London,  though,  as  we  shall  afterwards 
find,  the  use  thereof  in  the  Metropolis,  was  prohibited 
in  1306,  by  Royal  proclamation !  Nevertheless, 
within  aboat  twenty  years  afterwards,  it  appears  to 
have  been  used  in  the  Royal  Palace ;  as  in  tlie  "  Pe- 
titiones  in  Parliamento,"  a.d.  1321 — 1322,  a  claim 
is  made  for  ten  sliillings,  on  account  of  fuel  of  tliat 
sort  which  had  been  ordered  by  the  Clerk  of  tlie 
Palace,  and  burnt  at  Uie  King's  Coronation,  but 
ni^Iected  to  be  paid  for.  a.d.  1325,  a  vessel,  the 
property  of  one  Thomas  Rente,  of  Pontoise,  a  town 
in  the  anlient  dominions  of  the  Kings  of  England,  ui 
France,  is  mentioned  as  trading  to  Newcastle-upon- 
Tyne  with  com,  and  returning  witJi  a  freight  of  sea 
coals. 

In  the  year  1327,  the  measure  of  sea-coal  having 
become  an  object  of  consideration,  we  may  infer 
that  this  fuel  was  regarded  as  an  impoitant  article 
in  the  commerce  of  that  time  :*  in  the  next  centxuy 

leniity,  is  often  in  iba  printeii  Jonmals  ot  ihc  Houio  of  Comnnnns,  luts- 
ApftUed  "  fiU«t9."  Tbo  more  uiclmt  doaignntioii  of  Hoitemfti,  long  boma  by 
this  eociety,  is  of  uncerUuu  etyinolog; :  sutue  htiue  Jeri^uJ it  (tvia  tliv  Lnlio 
out(niatl»i,  i,  <?.  csslmen,  oilhgr  from  iheit  Cr&ding  tn  llio  «aii[«im  purtt  of 
Europo,  or  frum  tlidr  Jntercourse  ff Itb  men  from  tliu  aonxt  of  GoTiiiiiny  in 
that  (laantT,  It  nppenre  from  the  uarlieil  eutrioii  in  tli*  lioolii  of  tliiji  Su- 
cletv,  Lhat  Iha  sLrmiger  arriving  at  tb«  port  cf  Tynn  tii  buj  4:'0aU,  In  calldii 
"  Ib'o  OmIb." 

*  Tho  Monka  dtibbl(?d  in  raining  spHHulutionc;  bcnon  wc  moet  with  Iha 
tvrm  "et>y\e,"  In  Atihi^y  leiuAi.  TynemonLh  PrloTy  hkd  acollli-ry  kI  Elcwlvh, 
trliich  tn  tllW,  wtu  hit  e-t  tkc  ycnrly  rent  of  livii  (iniLixiii  ;  in  l-'j-lO,  ll  wru  Ul 
far  iKMily  puunda  a  y^'t  on  coiulllloii  Ihftt  not  more  Ihftti  iwcnly  cioidilTiint 


J 


the  still  growing  consequeuce  of  the  trade  is  indicated 
by  the  terms  of  an  Act  of  Pailiament,  in  which  it  is 
set  forth,  "  tliat  wliereaa  there  is  a  custom  payable 
to  the  King  of  two-pence  per  chaldron  on  all  coals 
sold  to  persons  not  franchised  in  tiie  port  of  New- 
castle, and  whereas  the  keels  which  carry  tlie  cools 
from  the  laud  to  Uie  ships  iu  that  port,  ought  to  be 
of  the  just  portage  of  twenty  chaldrou,  according  to 
which  burden  tho  custom  aforesaid  is  paid  ;  yetmauy 
are  now  making  their  keels  to  hold  twenty-two,  <3T 
twenty-three  chaldrons,  the  King  is  thereby  d^ 
frauded  of  his  due  :  Wherefoi-e  it  is  now — [May  2, 
1421] — enacted,  that  all  keels  be  measured  by  Com- 
miBsiouers  to  be  appointed  by  the  King,  and  to  be 
marked  of  what  portage  they  be,  under  pain  of  for- 
feiting all  the  said  keels  which  shall  be  found  not 
marked." 

j^neas  Silvius,  who  afterwards  assimied  the  purple 
under  the  name  of  Pius  the  Second,  visited  this 
island  about  the  middle  of  the  15th  century.  He 
relates,  seemingly  with  some  surprise,*  that  he  saw 
in  Scotland  poor  people  in  rags  begging  at  the 
Chui'chos,  and  receiving  for  alma,  pieces  of  stone, 
with  which  they  went  away  contented.  "  This 
species  of  stone,"  says  he,  "  whether  with  sulpher^or 
whatever  inflamma]>le  siibstance  it  may  be  impreg- 
nated, they  bum  in  place  of  wood,  of  which  their 
country  ia  destitute."     Doles  of  this,  and  other  kinds 

shonld  be  drdwn  in  a  day;  ftnil  eight  ye«ra  nfler,  M  fifty  poaii(Is  a  Tetfi 
withoDt  any  TOBtriclioa  ob  to  ijuantitjr  lo be eitmoled.  [nrand,  ii.  225,  SM.] 
InRiufaord  tbe  Seormd's  time,  Nevcaallo  cMab  irenisoldat  n'Utbj*l3s,  4d. 
per  cha-Ldron  :  [Charltcn's  Whitby,  p.  260]— and,  in  the  time  of  Hvniy  the 
EtghUi,  lli«ir  price  wils  "  [welvapeiiEu"  &  cbaJflrtyn  in  NoTrcBiillo  j  in  London 
"about  fijur  ahilllngK;"  and  "  iu  I'moca  (hey  sold  for  tliineea  aoblM  f«r 
cliBiidron." 
*  £nci.  Sylrii  Opvn,  p.  443^  and  .4mot'a  HiaL  Edin.  i>.  6S. 
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of  fuel,  are  still  annually  distributed  in  various  parts 
of  this  country  in  the  winter  season  :  nor  is  this  by 
any  means  one  of  the  least  acceptable  fonus  under- 
^  winch  charity  presents  her  gifts  to  the  poor.* 
^  In  the  celebrated  "  Household  Book"  of  the  fiAh 
'E^arl  of  Northumberland,  of  the  date  of  1512,  a  re- 
cord, as  Brand  jnstly  remarks,  of  singular  curiosity, 
equally  throwing  light  on  onr  ancient  manners,  and 
reflecting  lustre  on  the  great  family  whose  extensive 
plan  of  domestic  economy  it  so  minutely  displays^ 
mention  occurs  of  this  description  of  fuel,  which  it 
seems  they  had  not  yet  leamt  to  use  by  itself,  for  the 
following  extraordiuarj'  reason,  "  bicause/'  observes 
this  authority,  "  colys  will  not  byme  without  wodd." 
Eighty  chaldrons  of  sea  coal,  at  4s.  2d.  and  5s.  the 
chaldron  were  allowed  in  the  year ;  and  also  sbtty- 
four  loads  of  great  wood,  to  make  the  coals  bum. 

tTliis  last  circiunstance  seems  to  prove,  says  Brand, 
that  llie  coal  owners  had  not  yet  dlHCovered,  or  found 
means  to  win  the  deep  strata  of  tliis  fossil,  or  what  is 
styled  in  the  language  of  the  trade  "  the  main  coal." 
^Some  notices  of  the  trade  to  foreign  coimtries,  at  an 
tearly  period,  will  be  found  in  a  subsequent  chapter. 
t  may,  however,  be  remarked  tliat  towards  the  end 
f  tlie  prosperous  reign  of  Queen  Elizabeth,  the  coal 
ade  flourished  greatly,  and  continued  to  be  regarded 

•  Doilfcdone  ot  ■woals  are  vgly  conqmon  ill  several  -of  the  coUiery  ^ifttrlcU  ; 
or  WBTB  thesH  always  conRneJ  to  the  poor:  in  the  parlier  periods  of  the  coal 
trade,  the  Municipal  Jlnthoiilies  aa  well  as  Ihii  UosltnjBiiiif  Newcastle,  vere 
in  the  habit  of  sendinjf  preaents  of  tlio  staple  -coinmodity  of  the  toim  to  their 
fWends  in  London:  Hits  custom  of  Imnamitting  "gin^oule,"  wab  irbolly  laid 
ftside  boforo  Iheenil  of  th-s  sfvcnteonlh  ceDtut^'.  A  "  It^el  of  aoals,''  however. 
Is  the  ordinary  aad  ac(^eptQhlo  present  of  ii  Norlhcm  oool  oirnor,  to  a  local 
charilv;  a.a.i  it  is  worth  Tvcordiug  that  the  tateMr*.  Oliver,  of  Lung  Mul/brd, 
Estcx,  who  died  in  1 SSS.  left  by  1«t  will,  tho  interest  of  £4,000  stoclc.  to  he 
laid  out  in  coals,  and  distrihuted  twice  a  year  for  ever,  to  the  poor  of  thai 
3»co,  by  tfae  churchwardens  oiiid  ovetKvn  for  (he  time  being. 
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iportant  source  &ol 
veniment  revenue  by  succeeding  monarcUs.  The 
arbitrary  taxes  imposed  on  Uiis  trade,  and  the  shame 
fid  monopolies  authorised  by  royal  cupidity,  contri- 
buted materially,  as  is  believed,  to  induce  the  downial 
of  Charles  I.  After  the  Scottish  armiea  took  ^lew- 
castle,  the  House  of  Commons  began  to  direct  the 
coal  trade,  and  govern  the  town ;  by  which  step,  they 
were  enabled  to  send  for  the  use  of  the  poor  of  Lon- 
don large  supplies  of  coals,  w}uch  luid  "  risen  to  the 
price  of  four  pounds  per  chaldron."  Notwithstanding 
tins  seasonable  interference  of  thending  powers,  fuel 
was  so  excessively  dear  in  the  Metiopolis  in  1648, 
that  many  poor  people  were  star\'ed  to  death — a  ca- 
lamity which  was  charged  upon  the  Governor  of 
Newcastle,  for  the  severe  imposiliou  of  four  shillings 
per  chaldron  upon  coals. 

At  a  shortly  subsequent  period,  the  prospect  of  ex- 
traordimiry  gain  led  various  adventurers  to  speculate 
in  working  the  mines  in  the  Noitheru  countiea.  An 
eye  witness  thus  describes  the  state  of  things  :— 
"  Many  thousand  people  are  employed  in  tliis  trade 
of  coales :  many  live  by  working  of  them  in  the  pits: 
many  live  by  conveying  them  ia  waggons  and  wains 
to  the  river  Tine  :  many  men  are  employed  in  con- 
veying the  coals  in  keels  from  the  atathes  aboard  the 
ships  :  one  coal  merchant  employed  five  hundred  or 
a  thousand  in  liis  work  of  coals  :  yet  for  all  his  labour, 
care,  and  cost,  can  scarce  live  of  Iiis  trade :  nay  many 
of  them  hath  consumed  and  spent  great  estates,  and 
dyed  beggars.  I  can  remember  one  of  many  that 
raysed  his  estate  by  coale  trade  :  many  I  remember, 
that  hath  wasted  great  estalfs.  Some  pouth  conntry 
gentlemen  have,  upon  great  hope  oi  benefit,  come 
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into  Uua  country  to  hazard  tlieir  monies  iu  coale  pitft. 
Master  Bcaiimont,  a  gentleman  of  great  ingenuity, 
and  rare  parts,  adventured  into  our  mines  with  liis 
thirty  thousand  j)ound«  ;  whti  brought  with  liim  ninny 
rare  engines,  not  kuo^vn  then  in  tliese  parts — as  the 
art  to  bore  with  iron  rods,  to  tiy  the  deepnesse  and 
thicknesse  of  the  coale,  rare  engines  to  draw  water 
out  of  the  pits,  waggons  with  one  horse,  to  carry 
down  coales  from  the  pits,  totlic  stathcs,  to  the  river, 
&c,  Witliin  few  years  he  conaimied  all  Ids  money^ 
and  rode  home  upon  his  light  horse."* 

Duties  were  laid  upon  sea  home  coal,  to  aasist  in 
building  St.  Paul's  church,  and  B(ty  parisli  clnu'ches 
In  London,  after  the  great  fu-e  in  that  city ;  and  in 
1677,  Charles  the  Second  granted  to  his  natural  son» 
Charles  Lenox,  Duke  of  Richmond,  and  his  hcii-a, 
a  duty  of  one  shilling  a  chaldron  on  coals,  wliicli 
continued  in  the  family  till  it  was  purchased  hy  Go- 
Temment.  TiiLs  impost,  so  trouhlesome  to  tlie  Tyue 
coal-merchants,  and  long  loiowii  as  llie  "  Riclnnoud 
shilling,"  produced,  soon  after  it  came  into  the  hands 
of  Government,  £25.000  a  ycar.f 

In  1699,  Newcastle  had  two-tlm-da  of  the  coal 
trade,  and  300,000  chaldrons,  in  all,  went  annually 
to  London.  The  oversea  trade  employed  900,000 
tons  of  shipping.  Coals  about  that  time  sold  in 
London  for  eighteen  shillings  a  chaldron,  out  of 
which  five  shillings  were  paid  to  the  king,  one  shil- 
ling and  sixpence  to  St.  Paul's,  and  oue  and  sixpence 


•  Gtbj'b  dwiograplila,  p.  S4. 

■^  II  vas  purchased  of  tbe  Daks  of  Riohmond  bj  Gariininloiit  in  1799, 
for  the  lum  of  £400,000  i  since  trbicli  Lime,  tha  vhoie  amount,  allowing  S 
per  wnL  per  BEnum  interest,  hufl  Iseu  tame  than  redeeracd  lij  Clii)  ineome, 
w)  orerplus  of  £3-11,900  hanQg  acerufld  w  ihe  piirclmseni.    Tl  wiw  r*lln 
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nietage.  It  waa  tlien  also  stated  to  the  House  of 
Commons  that  six-hLindrcd  ships,  one  with  anotlier 
of  the  buiden  of  eighty  Newcastle  chaldrons,  uHlh 
4,500  men,  were  requinite  for  carrying  on  tJiis  trade. 
There  were  also  then  employed  on  tlie  Tyne,  foiir 
hundred  keels,  and  from  fifteen  to  sixteen  thousand 
keclmcn.*  ■ 

The  subsequent  extracts  from  Harrison's  Desurip- 1 
tion  of  England,  prefixed  to  HoUingsbead*s  Chro- 
nicle, edited  in  the  year  1577,  contain  some  very  M 
curious  and  interesting  notices  concerning  the  coal  ■ 
trade ;  and  though  they  have  frequently  been  wholly 
or  in  part  cited  by  writers  describing  the  changes  of 
manners  in  this  country,  they  are  too  jwrtinent  to 
our  subject  to  be  omitted  in  this  place.  "  Of  cole- 
mines  we  have  such  plenty  in  the  uortli  and  western 
parts  of  our  island,  as  may  suffice  for  all  the  realme 
of  Englande.  And  soe  must  they  doe  hereafter  iu- 
decde,  if  wood  be  not  belter  cherished  then  it  is  at 
this  present :  and  to  say  the  truth,  notwithstanding 
that  very  many  of  them  are  carryed  into  other  coun- 
tryes  of  the  mainc,  yet  theyr  greatest  trade  heginneth 
to  growe  from  the  forge  into  tlie  kitchen  and  halle, 
as  may  appear  already  in  most  cities  and  to^mes  that 
lye  about  the  cost,  where  they  have  little  other  fewel, 
excepte  it  be  turfe  and  hassocke.  I  marvaylc  not  a 
little  that  there  is  no  trade  of  tliese  into  Sussex  and 
Southamptonslmre,  for  want  whereof  the  smiths  do 
work  their  yron  with  charre-coal.  I  think  that  farre 
carriage  be  the  only  cause,  which  is  but  a  slender  ex- 
cuse  to  inforce  us  to  carry  them  unto  tlie  mayne  from 
hence.  f 

"  I  might,"  continues  our  authority,  "  here  take 

•  Bntnd.  ii.  30*. 
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oecaaioD  to  speak  of  the  great  soles  ycrly  made  of 

ood,   wherby  infinito   dealc  hath   been  destroyed 

itbin  these  few  yeres,*  but  I  give  over  to  deale  in 

is  behalfe ;  howbeit,  this  I  dare  afHrui,  that  if  woodes 

[oe  goe  30  fast  to  decay  in  the  next  hundred  years  of 

ce,  as  tliey  have  done  and  are  like  to  do  In  this 

i^sometjines  for  increase  of  sliepewalkes,  and  sonic 

ayntaynaunce  of  prodigalitie  and  pompe,  for  I  have 

owne  a  gentleman  that  hath  borne  tlu-ee-score  at 

once  in  one  paire  of  galjgascons,  to  shew  liis  strength 

and  bravery,)  it  is  to  be  feared  that  l)roine,  turfe,  gal, 

;eth,  brakes,  whinnea,  lin^,  diest  hassocks,  iiagga, 

straw,  sedge,  reede,  rush,  and  sea-c^Ie,  will  be  good 

archandise,  even  in  the  citie  of  London,  wherimto 

me  of  them  alreadie  have   gotten  readie  passage, 

d  taken  up  tlieir  innes  in  the  greatest  merchaimt's 

lers." 

This  quaint  writer  goes  on  to  contrast  the  nxanners 

if  former  times  with  tJiose  of  his  own :  "  Now  we 

have  many  chimnyea,  and  yet  our  tenderlings  com- 

laine  of  rewraes,  catarres,  and  poses ;  then  had  we 

one  but  reredoses,  and  oxvc  heads  did  never  ake. 

'or  as  the  smoke  in  those  days  was  supposed  to  be  a 

lufficient  hardning  for  the  timber  of  tlie  house,  so  it 

"was  reputed  a  far  better  medicine  to  keep  the  good 

jnan  and  his  family  from  tlie  quacke  or  pose,  where- 

ith,  as  then  very  few  were  acquainted."     Our  liisto- 

proceeds :  "  Tliere  are  old  men  yet  dwelling  in 

e  \illage  where  I  remain,  which  have  noted  the 

TIiU  wftsteAiIuesB  oT  timber  was  a  topic  of  lamentuion  ivith  (he  poela, 

>]d  Gcc-rge  Wither,  in  the  motto  uniler  one  of  his  cnrious  "  EinLloms," 
r{publiBhod  1631,)  l£ll3  us  iHlb  what,  reelings  he  bclield 
" Tbe  haviM  and  the  Spoyle, 
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Wbicb,  »t'o  wilhiu  the  compius  of  my  (la.yes. 

Is  piade  ttTougli  e^ery  qusrttT  of  this  He, 

In  n-owls  Bud  grovef,  vblch  weia  tlii«  ]uds<1oiq'b  pntiie." 
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multitude  of  clumuiea  lately  erected,  wliei>ea!i  iu 
their  yooiig  dayes,  there  was  not  aboTc  two  or  three, 
if  so  many,  in  most  uplandisli  toimes  of  the  realmc, 
(the  religious  houses  and  maunour  places  of  their 
lordea  always  excepted,  and  peradrentnre  some  great 
personagCB,)  but  each  one  made  his  fire  ogaiust  a 
reredosse  in  tlie  halle  where  lie  dined  and  dressed  his 
raeate" — ^he  then,  with  something  like  bitterne8s,  adds 
*'  when  our  houBea  were  buylded  of  willowe  then  we 
had  oken  men,  but  nowe  that  our  houses  are  come  to 
be  made  of  ohe,  our  men  are  not  only  become  willow, 
but  a  great  many  altogether  of  straw,  which  is  a  sore 
alteration." 

About  fifty  years  afterwards,  llie  apprehenmons  of 
Harrison  relative  to  the  decay  of  wood  fuel,  appear  to 
have  been  realized :  the  grown  timber  had  not  only 
been  generally  wasted,  but  there  had  been  an  un- 
thrifty neglect  in  not  planting  fresli  trees.  This  want 
of  wood,  however,  not  only  brought  pit-coal  into  moro 
common  use  for  domestic  houseliold  purposes,  but 
likewise,  in  a  manner  compelled  the  adoption  of  it 
for  other  more  importtint  uses,  as  mentioned  by  cue 
of  our  annalists.  "  Such,"  says  Stowe,*  "  hath  bene 
the  plenty  of  wood  in  England  for  all  uses,  th^  withiu  ■ 
man's  memoiy  it  was  held  impossible  to  have  any 
want  of  wood  ;  but  contrai-y  to  former  imaginations, 
such  Imth  been  the  great  expense  of  timber  for  navi- 
gation }  with  infinite  increase  of  building  of  bouses,  ■ 
with  the  great  expence  of  wood  to  make  household 
furniture,  casks,  and  other  \'essels  not  to  be  numbered, 
and  of  carts,  waggons,  and  coaches  ;  besides  tlie  ex- 
treame  wast  of  wood  in  maliiug  iron,  burning  of  brick 
and  tile  ^  that  whereas  in  the  year  of  our  Lord  God 

'  Slow'fi  AnneJa  by  Hoiucs.    LouJ.  IGU'i,  foUo,  p.  103$. 
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130d,  King  Edward  I.  by  proclamation  proliibyted 

tlie  bumeing  of  sea-coale  ui  London  and  tlie  suburbs, 

to  avoid  Ibe  snlfcroiis  smoke  and  savour  of  tlie  firing, 

and  in  the  same  proclamation  commacdcd  all  persons 

to  make  their  fires  of  wood ;  which  was  performed  by 

all    (Smith's  only  excepted)  ;  yet  at   this  present, 

'tlirowgh  the  great  consiuning  of  wood  as  aforesaid, 

'  and  the  neglect  of  planting  of  woods,  there  is  so  great 

scarcity  of  wood  throughoute  the  whole  kingdom, 

that  not  only  the  city  of  London,  all  haven  townes, 

and  in   very  many  parts   within  the  land,  the  in- 

Tiabitants  in  general  are  constrained  to  make  tlieir 

fiers  of  sea-coale  or  pit  coale,  even  in  tlie  chambers 

of  honourable  personages ;  and  through  uccessitie, 

["wliich  is  the  mother  of  all  lu-ts,  Ihcy  liave  of  very  late 

rears  densed  the  making  of  iron,  the  making  of  sdl 

1  iwrts  of  glass  and  burning  of  bricke  witli  sea  coa!  or 

tpit  coal. — Witliin  tliirty  years  last,  the  nice  (lames  of 

iondon  would  not  come  into  any  house  or  roome 

[where  sea  coalcs  were  bximed,*  nor  willingly  cat  of 

•  A  dmilftT  pivjiiilice  pwvuil*  ui  this  day  In  lome  pnrtH  of  France.    Mr. 

Si.  Jolin,  in  Ills  "  Jouniul  of  !i  Rc»iil*?iift^  in  Norraanily,"'  meiilioiia  Ihnt  Dr- 

r-JB^niirit.   the  I'rtiLr stunt  Cli-rgTmniii,  told  him  "  thai  ho  liaJ  r<icd»ei1  oriJers 

jco  ijnlt  liin  liou-ip,  hcctiNfe  he  butJird  cal  i  nviil  undtlier  English  genUimim  at 

feCaon,  who  had  inrited  a  Lnrgi^  prirCy,  linding  hUJiuwing  room  very  thlii,  and 

fmqutring  Uie  rensnn,  fonad  tho  Freorh  hud  staid  awu.y  hcmtae  it  was  under- 

taoii  h«  bitrited  cva!.     "Whul  renders  the   pTL'foivm'u    fur  wocul   fires   mora 

rsaU]nlxli:ii({  is,  (hut  W^idrs  gi^'ig  mucli  Ici&e  hc&t  Iban  coni,  tbeir  lurc  Air 

oore  eipensive."       L'n|)lea.s«nl  ns  ilia  fume  iLrUing  from  pit  ctial  must  lie  to 

^|lcr>r>nt>  nnnrTOBtomeil  to  it,  llic  ctiiubnslitm  of  fresh  ivood  niu-at  ofleii  be  little 

.  iinaficepLibletooUieii!,  i>a  iiccmmt  of  lljopjToligneoiiaaciUevolTtfd;  some 

itm,  howover,  am  porfoctlT  (rfc  iVoia  such  ubjoetiifQ,  wliila  oOttn  are  eren 

lodorous.    An  ylegant  and  acnto  observer  hos  mcmticned  that  tba  wood  of  Iha 

fuab,  when  biiracd  iti  agreen  statP,  will  emit  a  fragroDce  like  tbal  wbkh  pro- 

ed(  from  ibe  Tiok-t  or  ineztTion,and  that  thiB  oJonrnilUliffuBetn  particular 

VtatM  of  the  air  to  a  cnnsidHralilE'  tiistanct',  a  [iroptrly  lielieved  nol  to  be  nb- 

»arrahli>  In  any  other  British  itoijcI  :  it  is  in  the  country  only  ihni  we  can  bo 

jtentible  of  this — and  il  is  parti ciilnrly  to  he  peri-'eiml  in  pnfraiii);  tbrOiIgh  a 

Ttllag«  triien  tho  coltngcr*  arc  ligliUng  lh«ir  fire  %  or  by  the  fkvm  htiuse,  w  km 


the  meat  that  was  either  sod  or  roasted  with  sea-coal 
fire." 

The  foregoing-  extract  indicates,  witli  striking  cor 
rectnessj  bow  great  a  revolution  was  at  that  time 
taking  place  in  the  application  of  fuel,  not  only  wilh 
reference  to  the  arts,  but  also  for  domestic  purposes : 
the  abandonment  of  wood,  as  an  article  of  iiring  to 
which  the  people  had  heen  immemoriaUy  accustomed,* 
was  an  affair  not  of  choice  but  of  stem  necessity : 
indeed  it  is  amusing  to  perceive  with  what  bitterness 
some  of  the  writers  of  the  earlier  pari  of  the  seven- 
teenth century^  inveigh,  not  only  against  the  increase 
of  those  avocations  which  led  to  the  lai"ge  consump- 
tion of  wood,  hut  more  especially  against  the  intro- 
duction of  tliat  very  coal,  but  for  tiie  timely  and  ex- 
haiiatless  supply  of  which,  it  is  not  easy  to  conceive 
of  tlie  state  in  which  manufacturers  as  well  as  house- 
keepers  must  have  been  placed.  About  the  period 
here  alluded  to,  tlie  British  iron-trade,  which  has 
subsequently  assumed  an  importance  commensurate 
with  the  superiority  of  our  national  skill,  and  the 
extent  of  the  mineral  resources  of  the  island,  was 
beginuing  to  be  pm-sued  by  men  fairly  awake  to  ila 
advantages.     To  meet  this  growing  spirit   for  the 

this  wood,  fresh  cloven,  or  newly  loppod  off,  ia  burning;  hs  ihp  wood  drie* 
tbis  Bwcet  smell  is  in  n  great  nteoaare  exbuled  wiib  the  moifitun,  for  in  tUi 
Hale  vfH  atv  uol  sensible  of  ttu;  oiloiir  wisiog  fi-om  il  didtirDQC  from  oihei 
wfloda. 

*  It«ruBa  and  rolteQ  timber,  or  si3ia.U  gnnrCed  tieea  of  uo  Falun  for  Utc  ctt- 
peniin',  Blill  coosiitute  Lho  gr^alci  part  of  the  ordioory  firiii^  iu  masv  diiirictt 
of  lliia  coLiulry :  lodEed,  every  trnct  of  woodlsiud  j-ieltlB  Iwo  diitcriptirat  at 
fuel;  nnmcly,  Cerd'WuaJ,  at  Ihstirbicb  is  tnid  in  stacks  diii^g  |bv  lUUnt 
scRSOU  for  Iho  puypasc^^  of  llie  thiu'coal  bunior,  and  uoossting  mostly  of  nidi  - 
bough-luppinijG  aai  other  niistc,  as  cimnot  bu  turned  to  bEllGr  ncoouni ;  «nd 
finuA'WeW,  which,  comprieiag  nunmol  or  Epray,  briers,  and  other  matun 
coIl«ct«d  in  hriuhing  the  grounil,  is  bound  wiib  wiUtoe  into  Ictds  or  btindUv, 
and  sold  lo  tbo  bolters  and  oihere. 
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smelting  of  tJie  native  ores,  at  a  time  wheu  wood 
arred  or  green  was  deemed  indispensible,  an  enor- 
mous sacrifice  of  our  forest  timber  was  required :  so 
much  80,  indeed,  that  EveljTi,  one  of  the  most  amia- 
ble of  writers,  complains  most  severely  that  such 
diould  be  the  case,  in  his  "  Sylva,"  an  interesting 
and  delightful  work  on  Forest  Trees ;  he  remarks 
that,  "  Nature  has  tlioughl  fit  to  produce  this  wasting 
ore  (of  iron)  more  plentifully  in  woodlands  thaw  any 
other  gTonnd,  and,  to  enricli  oiu-  forests  to  their  own 
destruction  ;"  to  which  he  elsewliere  adds  Lis  "ilireBy 
a  deep  execration  of  iron  mills,  and  almost  of  iron- 
iDiasters  too."  Mr.  Himter,  after  quoting  the  fore- 
going sentence,*  exclaims,  "How  would  he  have 
:ieioiced  to  have  witnessed  the  day  when  the  coke  of 
pit-coal  became  substituted  for  the  charcoal  in  this 
consuming'  process  !'* 

It  is  a  remarkable  fact  that  tlie  coincidences  of 
bcality  which  Eveliiii  has  so  feelingly  deplored  as 
existing  betrt'een  our  forests  and  the  great  deposi- 
tories of  iron-ore  slioidd,  in  reahly  and  to  an  immense 
extent,  hold  good  when  applied  to  the  geological  re- 
lations of  tlio  latter  substance  to  pit-coal.  "I'his  cir- 
cimiBtance,  although  well  known  to  the  practical  iron- 
vorkei's  in  this  country,  appears  to  have  excited  less 
attention  among  scientific  men  in  Great  Britain  than 
in  France,  where  the  enquiries  of  Descostils  iuto  the 
natui'e  of  the  argillaceous  ores  of  iron,  led  him  to  take 
a  just  view  of  tliis  mineral  phenomena  in  its  most  im- 
portant bearings.  Although  the  specimens  of  ii'oa 
ore  examined  by  this  ingenious  chemist,  had  been 
collected  from  very  (Uficreut  localities  in  France  and 
also  from  England,  they  all  agreed  in  ouc 


H  alia m shim,  p.  17. 
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that  they  had  been  found  iu  districts  ahonndiug  Willi 
coal.  Ami  the  whole  of  liis  lesearchea  led  to  the 
conclusion  that  there  subsisted  a  very  intiiuate  geo- 
logical connection  between  coal  and  the  argillaceous 
carbonate  of  iiou ;  a  connection  so  close,  tJiat  the 
miner  might  almost  with  cerlaintj'  regard  the  pre- 
sence of  the  one  mineral  as  a  proof  of  the  vicinity  of 
the  other,  "  But  it  is  diificult,"  says  Dr.  Colquhoun,* 
"to  overcome  the  force  of  a  rooted  prejudice  :  jilthougli 
the  memoir  of  Descostils  must  at  once  have  carried 
conviction  to  the  minds  of  men  of  science,  tliat  llie 
most  useful  iroustoue  was  co-existent  with  the  beds  of 
coal  iu  the  various  coal  districts  of  Franco,  yet  the 
nation  at  lai^e,  for  a  long  period,  refused  to  believe 
that  they  possessed  such  a  treasure  within  themselves, 
and  obstinately  persisted  in  regarding  tlie  island  of 
Britain  as  the  envied  and  exclusive  depository  of 
that  ore." 

How  largely  the  theory  indicated  in  the  preceding 
paragraph  receives  confirmation  from  the  working  oi 
British  mines,  will  appear  if  we  only  advert  to  the 
vast  iron  foimdiies  in  the  counties  of  Stafford,  Salop, 
York,  and  Derby,  as  well  as  to  those  in  several  di«- 
hicts  of  Scotland,  ajiJ  especially  in  South  Wales, 
where  the  iron  works  of  Momnoutli  and  Glamorgan 
arc  the  largest  ill  the  world. 

It  was  t}ie  general  introduction  of  charred  pit-coal^ 
or  coke,j-  during  the  last  century,  and  which  was 

•  MomoltonATgillaceciuBlron  Oi'e,Ediii.  Jonrn^ofScienov,  vol.rii.  p.9iU. 

f  In  Rymor's  Fttilera  tliora  occurs,  in  Tefereuce  to  tbo  projected  roonopo- 
licB  of  till  year  1627,  a  ehnrier  to  ttutio  pEraons  for  the  sole  prnetico  of  thrir 
new  inv^ution  for  tlio  iui.'Uin){  of  iiun  ore,  and  mnldng  Uie  huhq  into  cut' 
marks  aniL  bari,  nitli  scu-ronl  aui]  pit-L-uu)  aaij.  Tiuix  yttm  tiUstyni* 
Uiii  project  was  itBclJ'  tai  ouldana  by  Lbat  ol'  ujioUiet  compaiij  towbom  tli* 
Ktng  gTAnted  an  excLnurc  patent  for  a  "  new  invtmUon  for  tiMltJDg,  for^Kr 
or  fining  iroQ,  lead,  tin,  and  salt ;  a»  tkit-  for  Uia  burning  of  lirick*,  tilm< 
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obtainable  under  snch  favom-ablc  circumstances  iu 
almost  imiuediate  conueclion  with  the  iron  ore,  that 
not  onl^  arrested  the  destruction  of  our  forests,  but 
laid  anew  the  foundation  of  our  present  exteusi^'e 
manufactures  of  native  iron ;  these,  we  find,  were  in 
a  fiourishiug  condition  iu  the  reigti  of  James  I. ;  but 
from  that  time  the  increase  of  inhabitants  and  of  cul- 
tiratiou,  and  the  subsequent  decrease  of  wood,  caused 
this  business  to  decline  so  greatly  as  to  be  nearly  lost, 
until  the  subistitution  of  mineral  coal,  and  the  con- 
struction of  larger  furnaces,  restored  to  our  country 
^  this  iiu[)ort;nit  trade. 

The  earliest  unequivocal  indications  of  success 
[^ere  in  the  operations  of  a  person  of  the  name  of 
[Dudley,  a  noted  projectoi',  who  lived  during  the  civil 

vara.      It   was   not,  however,  until   a   much    later 

)eriod,  and  after  numerous  experiments  by  different 

[individuals  with  vcit,'  partial   success,  and  often  at  a 

tinoiia  expense,  tliat  tlae  use  of  pit-coal  was  fairly 

recognised.  The  celebrated  works  of  Culebruok 
►ale,  in  Shrnpsliire,  were  established  about  1740, 
and  after  some  diiEculties  had  been  overcome,  tbey 
were  attended  wit}i  complete  success,*  The  worfc- 
ig  of  tlieae  furnaces  led  to   the  establishmeut  of 

>ther8  in  various  places,  for  smelting  iron  with 
'charred  pit-coal,  or  coke :  for  a  while,  the  Aiilure  of 
[managing  any  concern  was  atliibuted  to  some  pecu- 
[liaiity  iu  the  Shropsliire  coal  j  but  as  the  methods  of 
[preparing  and  using  the  fossil  fuel  bectmie  better 
[understood,   cstablislmients    rapidly   sprung    up    in 

.  liniL',  fiC,  wUti  the  fuel  uf  ^eat  aud  lurf,  rsdaced  to  n  coul,  witlioul  the  use 
,  or  SMI  cent,  pic-i-nal,  or  wonil.'' 

■  In  iho  Fbiloaophlcal  TransBcilong  fi>r  1717,  thcrr  )<=  nn  HCfiount  by  tlio 
■Rev.  Mr.  Mascn,  of  vrhat  hv  saw  unci  h«anl  nt  Cvlebiwli  DrK  relatlTo  lo 
I  eiporiinntia  iheu  nnd  ilivro  tfoing  ou, 
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almost  every  district  where  coal  and  ironstoue 
abounded  j  and  tlius  were  laid  tlie  fmmdations  of  that 
imnieuse  and  lucrative  trade  in  tlie  smelting,  casting, 
and  working  of  iron,  which  in  this  coimtrj-  gires 
employment  to  &o  large  a  portion  of  the  industiiom 
populatiim. 

As  might  be  expected  from  what  has  been  stated, 
**  the  liistory  of  our  iron  trade  during  what  maj  be 
considered  tlie  era  of  transition  from  the  use  of  char- 
coal to  pit-coke,  abounds  with  disastrous  notices  of 
the  men  wlio  embarked  on  that  sea  of  adventure,  the 
confessedly  hidden  riches  of  which  appeared  perpe- 
tually to  tantalise  one  and  another  with  the  hopes  of 
discovering,  under  the  form  of  charred  pit-coal,  a 
product  more  precious  than  tlio  philoaopber's  stone  j 
unless,  indeed,  we  could  imagine  that,  under  so  spe- 
cious an  appellation,  the  Bosycruaian  experimenters 
really  meant  notliing  more  than  '  metallvm  mariis,' 
the  iron  and  steel  of  modem  times,"  "  Tlie  names 
of  Dudley,  Ravensou,  Sturtevaut,  Wildman,  and 
others,  stand  on  record,  soon  after  the  iuterregmun, 
as  speculators  in  the  vnde  field  of  coke-iron  working; 
and  the  number  of  patents  which  they  ol>Uuned,  the 
money  they  spent,  and  the  mortification  or  ruin  they  ■ 
severally  experienced,  collectively  tend  to  prove  that 
Tve  ai'e  much  indebted  to  tliem  for  having  cleared  the 
groimd  to  such  an  extent."* 

Various  causes  have  at  different  times  tended  to 
influence  the  coal  trade  since  the  use  of  tlie  commo- 
dity became  genei-al  ;  but  nolwitlistandiug  the  com- 
petition of  the  places  aftenvards  mentioned,  as  well 
as  that  of  numerous  inland  collieries,  the  increa3e  of 
the  trade  at  its  most  ancient  iiortliem  seat  may  be 

•  Cab,  Cyclop.  Manufactures  Lti  Metal,  vol.  i.  p.  31. 
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said  to  Iiave  been,  with  some  escrplions,  progressive. 
To  instance  a  single  period:  in  1800  the  entire  veud 
from  the  Tyne  was  085,280  Newcastle  chaldrons, 
and  in  1820  it  was  844,905  chaldrons ;  there  was, 
however,  a  falling  off  in  the  next  two  years,  the 
aggregate  vend  in  1828  hanng  been  785,407  chal- 
drons. In  1830  the  aggregate  capital  employed  by 
the  coal  oivners  on  the  river  Tyne  was  c:»timated  at 
about  a  milliou  and  a  half,  exclusive  of  craft  on  the 
river. 

The  early  history  of  llie  coal  trade  on  the  Durham 
side  of  the  river  Tyne,  is  so  completely  identified 
with  that  on  the  NortJuimbeTlaud  side,  both  parties 
loading  at  Newcastle,  tliat  it  is  impossible  to  note  the 
earliest  pnigreas  of  the  Wear  collieries  in  reference 
to  the  naWgatiou  of  the  last-named  water.  Snrtees* 
supposes  it  to  have  been  towards  the  latter  end  of 
the  reign  of  Elizabeth,  or  in  that  of  .lame^,  that  tlie 
coal  trade  began  to  find  its  way  into  the  port  of  Sun- 
derland, which,  in  consequence,  gradually  rose  into 
importance  ;  wliilst  Haillepool,  the  ancient  port  of 
the  palatinate  of  Durham,  dwindled  in  an  inverse 
'  proportion  into  a  mere  fishing  town.  Tlie  burgesses 
of  Sunderland,  anciently  known  as  '*  Weremouth," 
were  incoi-porated  by  Morton,  Bishop  of  Durham,  in 
1634 :  the  export  articles  specified  in  the  charter 
were,  "  sea-coals,  grindstones,  rubstones,  and  whet- 
stones." DiuTiig  the  civil  wars,  in  consequence  oi 
Newcajitle  being  stontly  defended  for  the  King,  the 
collieries  on  the  Wear  and  the  port  of  Simderland 
became  objects  of  idtal  importance;  and  it  seems  that 
the  latter,  in  1649,  received  a  ganison  for  the  Pai-- 
liament. 

*  Hiu.  Diuliaio,  vol.  I.  r-  ^^- 
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About  the  middle  of  the  seventeenth  century 
(1654).  we  find  the  "  Port  of  Sunderland  by  the 
Sea"  meutioned,  as  be«;iunuif!;  to  be  of  importance ; 
since  that  period,  its  commercial  prosperity  has  gone 
on  increasing,  and  it  has  long  sliared  witJi  Newcaatle 
the  advantages  of  the  coal  trade.  It  may  he  men- 
tioned that  the  highest  price  ever  obtained  in  the 
mai'ket,  is  for  the  best  coal  from  the  Wear.  In  1800, 
the  quantity  of  coala  sent  from  tlie  port  of  Sunder- 
land, incluLling  the  coaatwiso  and  foreign  ti"aiisil,  was 
303,459  chaldrons :  in  1828,  it  had  reached  532,508, 
the  whole  exportation  during  the  28  years  having 
been  something  short  of  12,000,000  chaldrons.  About 
the  time  last  mentioned,  there  were  nine  or  ten  lai^e 
collieries  on  the  Wear,  iu  connection  wiili  wliich, 
capita]  to  tlie  amount  of  £(300,000  to  £700,000  is 
stated  to  liave  been  sunk  :  about  700  collicra  were 
employed;  and  in  1807,  7,518  ships,  together  of 
102,454  tonnage,  cleared  ivith  coals  from  the  jwrt  of 
Sunderland.  Coals  raised  from  tlie  Wear  collieries, 
as  well  as  fwm  tliosc  upon  tlie  Tyve,  are  put  into 
waggons  at  the  pits'  mouth,  from  whence  they  are 
conveyed,  sometimes  a  distance  of  ten  miles,  lo  tlie 
staithes  or  spouts,  and  are  eitlicr  put  directly  into 
ships  from  the  staiths,  or  placed  in  tubs  to  he  con- 
veyed thereto,  or  in  bulk,  in  keels,  to  bo  cast  on 
board  by  manual  labour.  And,  as  the  Custom-house 
and  other  dues  are  collected  upon  the  Newcastle 
chaldron,  a  Connnission  issued,  1  Geo.  IV.,  for  "  the 
admeasuring  and  mai-king  all  and  eveiy  the  keels, 
pan-keels,  and  pan-boats  and  other  boats,  and  wains 
and  carts,  used  or  in  any  t^me  therealtcr  to  bo  used  I 
for  the  carriage  of  coals  for  the  port  of  Newcastle- 
npon-Tyne,  and  Sunderhtud  upon  the  river  Wear,    ■ 
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Cullercoatea,  Seatou  Sluice,  Blythuook,  and  all  otlier 
places  within  the  counties  of  Northumberland  and 
Durham,  and  all  and  every  the  members,  havens, 
rivei-9,  creeks,  and  places  whatsoever  to  the  counties 
aforesaid  belonging." 

Not  only  has  the  port  of  Sunderland  for  many 
years  shared  with  Newcastle  the  advantafjes  and 
regulations  of  the  northern  coal  tiude,  hut  Stockton, 
also,  since  about  1820,  has  established  a  soit  of  rivalry 
in  this  important  traffic.  The  great  coal  owners  on 
the  Tyiie  and  Wear  appear  to  mako  common  c-ause, 
especially  in  agreements  as  to  the  vend,  Sec.  from 
which  those  on  the  Teea  are  excluded,  apparently  as 
being  unwelcome  interlopers  in  the  field  of  business. 
There  are  about  twelve  collieries,  ivliicli  send  their 
produce  mostly  by  rail-roads — in  one  instance  for  the 
distance  of  twenty-five  miles  to  the  Tees,  tlie  water 
of  wliich,  however,  not  being  sufficiently  deep  at 
Stockton  to  allow  of  the  lading  of  large  ships,  the 
trade  to  London  is  less  paslxed  (in  1830  it  was  up- 
wards of  1,200  Newcastle  chaldrons),  than  it  is  to 
the  outports- — vessels  of  200  tons  readily  runuiug  up 
the  smaller  rivers.  Some  of  the  coal  is  of  excellent 
quality,  little  inferior  to  the  better  sorts  of  the  Tyne 
or  Wear,  especially  the  Old  Etherley  Wallsend :  it 
is,  however,  tender,  and  tlierciore  cannot  he  sent  to 
market  so  large  as  some  of  the  prime  sorts  whose 
name  it  bears,  and  which  in  this,  as  in  some  other 
cases,  is  arbitrarily  affixed,  because,  as  a  Stockton 
coal  merchant  explained  before  the  Committee  of  the 
House  of  Conunons,  the  London  purchasers  "  hardly 
consider  they  are  coals  unless  they  bear  that  name." 


VARIETIES  OF  COAL. 


Compofdlion  of  Coed — Crradatimis  of  Fossil  Character 
—  Mineral  Airangement — Bromi  Coal —  Black 
Cool — Glance  Coal — Subspecies  of  each  khid — 
Varieties  in  the  Trade — DifficiiU  to  identift)  several 
sorts — Qualities  of  Coal — English,  Welsh,  and 
Scotch  Coals — Evolution,  of  unconsumed-  inatters 
dttring  combastion — Burning  of  Smoke — Stone 
Coal. 


J.N  tlie  earlier  Cliaplers  of  tliis  Volumej  we  have 
entered  somewhat  at  lengtk  into  the  uatxiral  history, 
fossil  relations,  aud  geological  position  of  coal ;  having 
aubscquenlly  described  the  operations  connected  with 
raising  it  from  the  mine,  we  now  come  to  notice  those 
varieties  which  have  been  described  by  Mineralogists, 
and  iilso  to  advert  to  the  different  qualities  of  thb 
important  fuel  recognised  in  the  market,  as  well  as 
by  the  general  consumer.  "  It  lias  been  customary," 
says  Dr.  Mae  Culloch^  "  to  regard  coal  as  a  combi- 
nation of  caihon  aud  bitumen ;  but  as  the  latter  is 
itself  composed  of  carbon  and  hydrogeo,  it  is  more 
accordant  to  nature,  to  regard  coal  as  a  bitumen, 
varying  in  its  proportion  of  carbon^  from  the  fattesl 
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fewcastle  coal  to  the  driest  blind  coal  that  burns 
without  flame  or  smoke."  If  this  compositiou  be  as- 
sumed, we  have,  as  congeners  of  the  different  kinds 
of  coal, — at  the  lowest  or  descending  extremity  of  an 
imaginary  scale,  and  in  contact  with  anthracite,  the 
noD-combastible  plumbago  or  grapliite,  or,  as  it  is 
commonly  called,  black-lead ;  and  at  the  upper,  or 
ascending  extremity,  cannel  coal,  jet,  and  black 
amber,  approximating  to  those  highly  inflammable 
substances,  common  bitumen,  asphaltum,  and  tlie  fluids 
naphtha  and  petroleum.  Another  form  of  aiTange- 
ment^ — and  one,  perhaps,  neither  less  natural,  nor  less 
in  accordance  with  the  matter  of  the  foregoing  pages, 
would  result  from  the  construction  of  a  scale,  repre- 
sentative of  the  dilfereut  changes  ligneous  substance 
undergoes  in  its  transmutation  from  a  recent  vege- 
table state  to  its  ultimate  change,  by  a  process  of 
mineralising  causes,  into  perfect  coal :  something  like 
this  lias  been  attempted  in  pre\'ious  chapters  on  the 
[  natural  histoiy  of  coal. 

Jameson^  in  liis  aiTangement  of  minerals,  "ac- 

[cording  to  the  Natural  History  method,**  distributes 

le  coul  genus  into  tliree  apeciea,  viz.  Brown  Coal, 

tlack  Coal,   and  Glance   Coal :    these  are  again 

livided  into  sub-species. 

I.  Tironm  Coal.     1.  Bitiuninoua  wood,  or  fibrous 

jrowu  coal :  the  fracture  is  woody,  of  a  dark  browii 

jlour ;  it  bums  with  a  clear  flame  and  bituminous 

smell.     Tliis  is  the  fossil  found  at  BoTey,  as  already 

[.noticed :  it  likewise  occurs,   differing   somewhat  in 

^condition,  in  many  otlier  parts  of  Europe.     2.  Earlli- 

)Coal,  or  eartliy  brown  coal,  which  occurs  massive,  of 

a  brownish  or  pitch  black :  it  sometimes  passes  into 

jilumiuous  wood,  with  which  it  is  found,  and  from 
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wliich  it  diiFera  principally  id  its  state  of  ag^cgation, 
being  commonly  of  a  loose  consistency.     3.  Alum- 
eaith,  winch  flames  when  exposed  to  heat.     It  is  said 
to  occur  in  tilsI  heds  in  alluvial  land  :  it  lias  also 
been  remarked,  that  where  beds  of  brown  coal  have 
a   covering   of   clay,   they   afford   good   fuel  j    but, 
when  the  cover  is  sand,  the  siihjaceut  coal  is  aJum- 
eartb.     It  is  not  found  in  this  country,  nor  much 
need  for  fuel.     4.  Common,  or  couchoidal  brown  coal, 
whioli  is  found  at  Bovey ;  it  bums  with  a  weak  hlue- 
coloured  flame,  and  emits  a  smell  like  that  of  burning 
bituminous  wood.     It  is    tUstiuguished  by    a   high 
d^ree  of  lustre,  and  conchoidal  fracture :  we  find  in 
it  iron-pyrites,  honcystone,  amber,  and  a  substance 
resembling   retinite.      5.  Moor  coal,  or  ti-apezoidal 
brown  coal :  it  is  the  most  frangible  species  of  coal ; 
its  fragments  approacliing  to  cubical.    It  is  not  found 
in  this  country — tliough    elsewhere  it  is  the  most 
abundant  kind  of  bruwn  coal. 

II.  Black  Coal.  1.  Slate  coal.  To  this  specie* 
ia  commonly  refen*ed  the  rich  caking  coal  of  New- 
castle, and  of  the  other  reputed  coal  districts.  Mr. 
Huttou,  however,  considers  the  slate  coal  of  the  Tyne 
collieiies,  to  consist  of  the  tnie  caking  coal  of  the 
district  aiTanged  in  thin  alternate  layers,  vntk  the 
canncl,  parrot,  or  splint  coal,  and  deriring  from  this 
arrangement,  its  slaty  structure.  Slate  coal  is  de- 
scribed hy  Jameson,  as  being  in  colour  intermediate 
between  velvet-black  and  a  dark  greyish-black. 
Sometimes  it  presents  a  pavonine  or  peacock-tail 
colouring*,  sometimes  a  columbine  tiuiiish.     It  oc- 

■  SplQDiUd  spacimejia  of  ^ridiosceat  caai  occur  in  iha  anthradte  of  Pcnn- 
syKaiiiiL :  »unjt>ilme3  tlit^  pieces  are  of  a.  ilc^cp  rich  lil'ie  ;  jjmi'SmUy,  howerer, 
Uiu  'vuloura  resemtlu  Uiosu  ttitli  trhicti  our  owti  coalt  sae  ftctiuooily  linged ; 
bi.it  ilie  cincjiryidnl  hmcluro  and  lu&Cnujs  appeiuucQ  of  the  piece*  comUiw 
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ciiTR  massive,  and  iu  ovoidal  aud  columnar  concrc- 
tious.  It  is  shiuiiig  or  ^IJHteuiiig,  aud  tlic  lustre  is 
resinons.  Tlie  principal  fracture  h  Ticarlv  ati"aight, 
and  geiiei"ally  thick  slaty ;  the  croHs  iractiire  is  im- 
perfect aud  Hat  conclioidal,  and  sometimes  even  or 
uneven.  Tlie  fragments  are  sometimes  slaty,  some- 
times trapezoidal,  or  indeterminate  mignlur.  It  is 
Imrder  tlian  gjT)sum,  but  not  so  hard  ns  calcareous 
spar:  tbc  liistre  is  heightened  in  the  streak,  brittle, 
iucUniug  to  sectile,  and  easily  frangible.  According 
to  Dr.  Thomson,  this  variety  of  coal  coutaius  of  con- 
stituent matters,  the  following  proportions  : — carbon 
'65.28;  hydrogen  4.18;  azote  15.96;  oxygen  0.58= 
100.00.  It  passes  sometimes  into  canael  and  foli- 
ated coal.  2.  Cannel  coal,  iu  colour,  and  several 
other  particulars,  resembles  the  last  named  sub- 
species, lias  a  large  and  fiat  conclioidal  fracture  ;  it  is 
so  solid,  and  when  pure,  capable  of  receiving  so  good 
a.  polish,  that  snuff  boxes  and  various  toys  may  be 
made  out  of  it  in  the  manner  of  jet ;  in  Yorksliiie  it 
is  called  branch  coal,*  and  is  often  sought  after  by 


^t»  raider  them  tax  saparior  to  ihoK  from  the  Tnines  of  our  mm  country  u 
finnttm  of  onutmenL  In  tSie  masses  nhirli  occur  in  varioua  tolliflriei  of 
1  Great  nrituiii,  the  colours  lue  moru  diffnsclj  diilrihuteil,  anil  alUiouKh  ■onm. 
,  UmaB  TCry  (Icrp,  tliey  ura  ruTuly  ^ihiiiiug.  In  S(arr'>T'l<ihirEi,  IhU  U-iiuUltil 
[Tftriely  ia  cnlled  jicnu-eOBl ;  p^Bu  bifing  the  |)rovinriu.!  tti>ptl!atit)n  nT  ii  pra- 
'Aock.  Tha  c&uac  of  tbe  coilmita  ia  ti&\d  by  somo  to  ho  due  to  tb«  pecolatiou 
I  of  ■cidult^iis  niid  ferrugioons  waters;  by  utbun  to  tlie  uvlion  uf  cc-rUiiii 
gftaes.  Tlio  likdioitt  nuuse  nwmi  \o  he,  the  prest-nco  and  oxIdUftilon  of  Iron. 
I  Heal  li)>poai9  likeuise  ia  hare  hail  to  do  nilh  proituciug  the  coloim:  tbo 
'  yiiilcr  has  pir.ked  itp  from  the  old  IiiittiI  rubtiiiili  litUa  about  Newcuallw,  Hpe. 
immeua  uf  haU-t'oiiaiimBi1  conl,  exhibiting  avrry  strong  degroe  of  iiidei^vnce, 
■  Tlie  linta,  althoiigb  appciuiuK  to  piTundD  the  s-uhslum-u  of  Iho  eoiil,  nnd 
leallv  Bccompiuiving  its  free  cleo.vicg'e  to  an  indcfitiitt'  extent,  con^iBt,  nrvnr- 
Uielesf,  of  nn  extrcmclj  firu.-  Elm,  intliiccd  snpCTlioially  01)  the  coinpuiicut 
I  l&mioic  of  tbs  atftss,  and  may  be  tiasily  Acrupcd  uU'  tritb.  a  pcnbnifi-. 

'Brand)  ia  a  pritviacjal  l«nn  applied  to  (he  R.bovr,  nnil  oLhiir  dnicrip. 
I'llOD*  or  cojO,  when  the  Uycrt  nppe«r  to  shoot  througli  or  Intven^  tlict  niiun 
[Itoily  of  the   sesm,  from  ^liirh   Ihcv  tlllffr  in  lOsJit^i  hcing  ffnni^mllj  mora 
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turners :  it  is,  however,  commonly  used  as  fuel,  or 
distilled  in  the  production  of  gaa,  being,  although 
often  of  a  dull  aspect,  yet  of  a  highly  inflammalile 
and  bituminous  quality.  According  to  tlie  late  Bishop 
of  Uandaff  (Dr.  Wataon),  its  common  name  is  de- 
rived from  die  word  candle,  because  in  some  places, 
especially  in  Lancashire,  the  poor  formerly  used  it  in 
the  place  of  oil  or  tallow  for  lights.  It  occurs  near 
Whitehaven,  in  Cumberland ;  Wi^n,  in  Lancashire; 
Brosely,m  Shropshire;  near  Sheffield,  in  Yorkshire; 
and  also  at  several  places  in  Scotland,  where  it  is 
named  parrot  coal,  probably  on  account  of  its  flWng 
about,  and  the  crackling  noise  it  makes  when  burning. 
3.  Foliated  coal,  occasionally  occurs  with  the  last 
named  variety,  either  massive  or  in  lamellar  concre- 
tions ;  it  is  of  a  splendent  resinous  lustre,  softer  than 
caunel  coal,  and  readily  disintegrates  by  the  action 
of  the  weather,  and,  wlien  intermixed  with  iron- 
pyritea,  ■will  sometimes  take  fire,  in  consequence  of 
the  (lecompoaition  of  the  metallic  ingredient.*  Jame- 
son mentions,  4.  Coawe  coal,  composed  of  gi-anuliu- 
concretions  aggi-egated  togeOier,  but  not  common  in 
Great  Britain :  also  soot-coal,  of  an  uneven  earthy 
fractm-e,  and  diUl,  or  sometimes  semi-metallic  lustre 
— it  is  foimd  in  Scotland.f 

EaflammiLble.  One  sort  of  conl,  EcM-ally  calleil  brancb  afaoat  ShafDel^  aad 
mucli  used  in  lioiis«.'>  is  dT  a  stone-libe  upptiai'iUicefYei^  iinnl  and  foaUvtmis, 
but  BO  higUy  inQamniabler  thnt  a,  Lnrg-n  pieco  laid  upon  the  fire  fccgioB  in  m 
mitiute  or  two  M  cxucli,  l?,v  iibout  to  eliivon,  andinllame:  it  consumes  nptdiT 
away,  it  stirred,  limving  few  coieg  bul  a,  large  aiuouut  of  t'orUij  Kslduinn. 
The  alaly,  cannel  coal  of  AyiBhire,  yiMa  eaKhy  |>arts,  uuoiiiiUti([  lo  oae- 
hair  of  the  whoEc  idbks. 

*  This  BpontaneoDs  uombuaiion  has  sometimes  token  place,  nhsa  (b* 
mMerial  has  been  put  v-n  1x>ajd  ship,  imd  caaied  serious  accidcDls. 

f  Annals  of  Philosophy,  vol.  lii.  ji,  82.  In  his  papor  of  the  Oviaijo^oa 
of  Fit  Coal  btic  Inferred  lo,  Dr.  Ibo^mAon  onljr  djgliii^iihui  fnur  apvoiw, 
nunely,— I.  Cfiking  Covi  (  II.  Splint,  oi  light  burn  turd  cati ;  III.  Cbtrry, 
vr  aotl  «wl ;   IV.  Cftimel  Coal. 
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TIT.  Glance  Coal.  1.  Pitch  coal,  of  a  velvet-black 
colour;  it  ia  found  in  plates j  sometimes  in  tlic  shape 
of  branches,  with  a  regiilai-  woody  interaal  structure: 
it  bums  witli  a  gieeiiiah  flame.  It  occms  in  secon- 
dary trap  rocks  in  the  Isle  of  Skye ;  and  in  a  variety 
of  situations  on  the  Continent,  where  it  is  used  for 
fuel,  either  in  its  natural  state,  or  when  converted 
into  coke.  It  ia  of  a  still  more  compact,  jet-like 
jiature  than  the  branch  coal  abovementioned;  and, 
according-  to  a  report  puhliahed  in  the  "  Jomiial  des 
Mines,"  twelve  hundred  men  were  employed  iij  the 
district  of  Oudo,  in  France,  in  fabricating  with  the 
pitch-coal  of  that  neighbourhood,  rosaries,  buttons, 
ear-ring's,  necklaces,  bracelets,  snuff-boxes,  drnikiug 
vessels,  &.c.  One  thousand  cwt.  ai'e  yearly  expended 
for  tliia  purpose;  and  to  Spain  alone,  the  value  of 
18,000  livres  is  sold.  In  Pnissia,  the  amber-diggers, 
who  name  it  black  anil>er,  cut  it  into  various  orna- 
mental articles :  it  was  formerly  known  by  the  name 
of  Gagat  or  Jet,  from  the  river  Gaga,  or  the  city 
Gagns,  in  Lesser  Asia,  where  it  was  dug.*    2.  Glance 

•  We  ha»e  already  menliouml,  Lliat  Iho  liiglily  compact  apoeieB  of  lignite, 
deoomiDaUitl  jol,  but  teen  Joemed  by  Bom«  wrilers  bUinniiiOQH  vcgcubla 
mnlU'r  iti  a  Elate  of  ulinnge  bein^et'ii  peat  ami  mlnarnl  coal.  The  learned 
Walleriu!^  and  ttie  celebrated  rnnreroy,  liave  contented  ibvtnfc^liics  wllll 
ooilslclering  jet  nierely  as  asphullami  wbihl  otliers  hasa  simply  described  it 
as  coal.  Hi.  Hultib^t  I'on&iders  jcl  to  be  ueilhor  uspljattiuin  nor  coh],  liiit  an 
inlCTTDfidiu-lesubstaiiCP,  winch  maybe  regatijed  its  tli-t  dtst  gradation  from 
the  siinpln  bitiimH?!].  into  liiom  which  axo  compound.  Parkinao'n  conaiders 
amber  and  jet  im  identical.  In  proof  of  iliisopiniun,  he  quotes  the  folloving 
relwiiou  frooi  the  leiimeil  Palecamp,  in  his  AiuiuiaiioaH  on  ihe  Nitturul 
History  of  Pliny: — "I  liiLve,"  HRys  this  author,  "a  piece  of  jet  whicli,  bojond 
tkl]  doubt,  has  been  digoaled  for  many  ages  io  the  btiwels  of  the  earth.  It 
was  dug  oul:  of  llie  quarries  near  Narlionni*;  one  balf  of  it  is  blaclc,  and  the 
either  je]ia\i,  reserabling  amber."  It  is  plaJn,  that  writers  eoraetimos  com* 
preheuil  under  the  terras  jet  and  atnber,  sabsLnnEtw  tit'  decidedly  different 
rrTigin.-  what  is  cemDioiiIy  ia)ci?n  fciv  each,  mny  huTe  'beea.  faund  combined 
a.a  deaoribed  by  Dalocamp, — but,  that  there  is  pure  amber  which  has  had  a 
liquid  orlgiti,  and  fin«  jet  with  a  dMidodly  woody  graJn,  Is  nnileniable.   The 
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coal.  Tliis  sub-specica  inclndes  four  varieties: — 
Conclioi<l:0  glance-coal,  Slaty  glance-coalj  Columnar 
glance-coal,  and  l''ibroiis  coal.  The  first  of  tliese 
kinds  is  tlie  compact  antliracite  of  Haiiy.  Its  colour 
is  iron-black,  incliniDg  to  brown :  the  surface  some- 
times exhibits  a  lempeivd-steel-coloured  taiitish;  aijd 
thin  pieces  ring  like  metal.  It  burns  without  flame 
or  smell,  and  leaves  a  white  coloured  ash.  It  is  found 
in  Staffordsliire,  and  in  Scotland.  The  slaty  glance- 
coal  resembles  the  last  in  colour,  except  where 
bordering  on  the  gi*aphite,  when  it  inclines  to  a 
steel-greyj  or  plunibEiginons  aspect.  "  According  to 
Dolomieu,  when  reduced  to  powder,  and  heated  in  a 
crucible,  it  does  not  give  any  sulpliureous  or  bitumi- 
nons  odour,  and  on  distillation,  it  affords  neither 
sulphur  nor  bitumen.  By  exposure  to  a  considerable 
heat,  it  bums  without  flame,  and  at  length  is  consum- 
ed, leaving  a  gi-eater  or  lesser  portion  of  ash,  according 
to  its  purity."  This  is  the  autliracile  so  abundaul  in 
the  United  States  ;  the  eulm*  of  our  "Welsh  collieries, 
and  the  Mind  coal  of  Kilkenny.  It  occurs  also  with 
the  preceding  kind  in  StalTordsIiire,  and  seveml  parts 
of  Scotland.     The  columnar  glance-coal  resembles 

ligneous  origiu  of  jet  ran  svur-colj  tie  suiil  lo  bo  dhpuUiliilv.  Td  tho  Cttbitm 
of  Mineralogj  in  Laiigui^doc,  51.  Cliaptel  prctervwl  H»vi>raJ  jjivcoK  uf  woodr 
wliD^e  external  part  Is  in  tim  stnle  urjet.EO  Ihst  In  these,  Ibe  u-iiT)iiiili>n  ixtnu 
the  VL'^i^tablK  to  th?  mim^ral  stut^  may  bu  digliiicllv  dlMarred.  At  HontpD' 
lier  have  hci^n  ilug  up,  ecvi-xdl  cart  luuJs  of  txces  coDvnrtml  into  jcl,  (rllll 
xbeir  original  Jorma  no  piii'fectly  prasDrveil,  ttitil  tba  Ep4>cies  of  tree*  thua 
bicuLBiiuKed  can  often  lie  JeiormiiieJ.  A  spQciraeu  at  j«t  fratn  Vochery  ran 
be  iJiBtiiicil;  mcognisQil,  nn  reUiiiittg  iko  texture  o[  iliu  vuluut  Uvb;  and  Iho 
textiiTe  of  tbo  beech  citu  la  Crnced  in  llio  jvt  frpm  Bosnip,  ia  Scania,  Tbo 
tnnat  siciguliir  iiiaCauceH,  ljow«vei',  a.ve  IhoHO  of  u  ti'oudcu  piijl,an>l  of  a  wixhlBii 
BhDV«l,  wbicti  Al.  Clinptal,  vrliosi;  DuUioriC^  it  iiiiiloiibUnl,  sQinns  lo  IwTa 
been  conrerted  into  pmc  jpL 

"  Tliiii  is  a  brilllfl  cniunljling  antliTacite— llic  Bf^umwi  O^typtiuUttt  of  lb« 
LinnniLn  syiilent.  Tlie  tenn,  lKiw»<vi*r,  n  frcquviitly  applicii  ia  Oils  counur 
lo  any  wnaU  niwtn  cocil  of  bRd  quiUily  vliich  may  ba  brought  to  nnfctL 


I 

I 

I 

\ 


V. 


Or.ANCE    COAt. 


the  last  in  colour :  it  occurs  massive,  digseminalcd, 
anil  nlso  in  prismatic  concretions,  from  wliich  its 
name  is  derived  :  like  tlie  rest  of  the  upecies,  it  bnms 
without  flaine  or  smoke.  We  are  informed  by  Pro- 
fessor Jameson,  that  it  forms  a  bed  several  feet  tliick, 
in  the  coal-field  of  Sanquhar,  in  Dumfries-shire ;  at 
Saltcoats,  in  Ayrsliire,  it  occurs  not  only  in  heds, 
along  with  green-stoncj  slate-clay,  clay-iron  slow  e,  and 
bituminous  slate,  in  the  coal  formation  of  that  district, 
but  also  imbedded  in  tlie  green-stone ;  aliout  four 
miles  from  New  Cumnockj  also  in  Ayrshire,  there  is 
a  bed  of  columnar  glance-coal,  froni  three  to  six  feet 
thick,  in  which  the  columns  are  arranged  iu  ruws  like 
basalt,  and  wliicli  is  intermixed  with  compact,  scaly, 
and  colunmar  graphite.  Both  the  grapliite  and  the 
columnar  glance-coal  are  contained  in  the  coal  forma- 
tion; and  in  some  places,  contemporaneous  masses  of 
gi'een-stone  are  imbedded  in  the  coal.*  Fibrous-coal, 
or  mineral  chaicoal,  occurs  imbedded,  or  in  thin  layers, 
in  black  coal,  sometimes  inclosed  iu  pitchstone.  It 
is  met  with  in  tlie  different  coal-fields  of  Great  Britain, 
and  m  similar  sitiiati(»ns  on  the  continent  of  Etu-ope: 
"  its  fibrous  concretions  and  «lky  lustre  distinguisli 
it  from  all  the  otlier  kinds  of  coal ;  it  is  not  certain 
tliat  tills  mineral  is  wood  mineralized— several  of  the 
Tarieties  may  be  original  carbonaceous  matter  crj's- 
talized  in  fibrous  concrelions." 

Besides  the  foregoing  distribution,  founded  upon 
the  external  character  of  the  different  species,  and 
adapted  for  tlie  purposes  of  popular  classification,  a 
great  variety  of  appellations  are  cmrcnt  in  the  trade, 
as  indicative  of  the  quality  of  the  coals,  and  in  renpect 
of  wliich,  prices  aie  regulated  iu  the  market.    Tliese 

'  JamcMin'a  Mlaenitogicul  Denrriptiou  of  Dumreies-Nltitw. 
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terms  aie  goucraUj-  taken  trom  the  pits  or  places 
wlience  the  coals  arc  brought ;  aiid  in  reference 
to  the  best  aiid  worst  kiiulw,  and  eveu  to  several 
between  these  extremes,  they  are  perhaps  suffi- 
ciently distinctive  to  prevent  practised  dealers  fniui 
being  imposed  npon,  however  little  they  luay  assist, 
or  however  much  they  may  confound  purchasers  in 
general. 

About  seventy  denominations  of  coal  are  said  to 
be  imported  into  London,  of  which,  between  forty 
and  fifty  are  sent  from  Newcastle.  Amidst  so  many 
varieties,  to  say  nothing  of  new  sorts,  or  old  sorts 
with  new  names  which  are  constantly  introduced,  the 
distinctions  must  often  be  pui'ely  aihitrai'y;  not  one 
person  in  a  thousand  being,  in  fact,  able  to  a^um  or 
deny  that  the  coals  of  intermediate  quality  ai^e  of  the 
sort  implied  by  the  denomination.  The  coal  meters 
themselves,  when  exmninod  on  this  point  before  the 
Pai'liamentaiy  Conunittecs  iu  1330,  aduiittod  that 
they  could  not  accurately  lUstinguish  between  the 
different  qualities,  though  they  could  tell  best  coals 
from  such  as  were  inferior,  and  also  disciiminate  be- 
tween two  or  three  different  sorts. 

Wliere  so  nmch  uncertainty  exists,  even  in  llie 
judgment  of  individuals  the  most  extensively  conver- 
sant with  the  trade,  how  wide  a  door  must  be  opened 
for  fiaud  and  roguery!  As,  however,  no  suspicion 
ever  attaches  to  the  parties  who  first  ship  the  cods 
from  the  pits,  the  London  merchant  purchases  with 
confidence,  the  ship's  certificate  always  accrediting 
the  quality*:   but  after  the  coals  liave  onco  been  re- 


I 


•  This  vag  not  olwuiya  die  case  In  tbe  oarlier  «ras  "f  tbe  tnule.  Td  W}H, 
iaforinalioa  wiLS  talil  in  tiiu  Star  CliB-mbcr  against  aeieral  bosli'tncTt  ouJ 
sL'ippcre  of  Kewuastle-upnii-Ty&e ,  I'or  ndult«nLlUig  cacU>.     Auil  agaio,  in 
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moved  from  tlie  vessel  lo  tlic  warcliouse,  neitlier  offi- 
cial vigilance,*  nor  personal  interest,  could  nlways 
prevent  tliose  tricks  a^  mmtufaciur'nii),  or  substitution, 
by  which  tlte  price  is  enhanced  by  screening,  mixing 
various  sorts,  und  aflixing-  to  the  inferior  commodity 
as  reputable  a  name  as  it  will  bear. 

Coals  may  be  conrtiJci'cd  as  abstdutely  good  or  bad, 
when  they  are  ircc  from,  or  much  mixed  nilh,  hete- 
rogenous substances;  and  relatively  g*iod  or  bad  as 
they  happen  lo  be  more  or  less  adapted  for  paiticular 
purposes.     Tlie  "  \Vallseud,"f  or  best  Newcastle  coal 
kindles  easily;  in  burning,  it  cakes  or  runs  together, 
but  not  to  »uch  a  hard  solid  mass  as  some  other  sorts, 
emitting,  at  the  same  time,  a  groat  deal  of  heat,  as 
well  as  of  smoke  and  flame ;  it  leaves  a  small  quan- 
tity of  dark-coloured  residuum  or  ashes.     The  soita 
of  coals  usually  denominated  in  tlic  London  mm-ket 
"  Tanfield,"  conuuonly  burn  slowly,  cake  very  hard, 
and  afford  a  sitrong  and  long  contiimed  heat:    the 
otlier  varieties  ai'e  of  an  iutemicdiatL'  character.    Tlie 
Wliitehaven  coal  is  said  to  approach  verj-  nearly  to 


^  1631,  M  ftcUon  nae  cnt«rGd  In  the  stuno  coutl,  by  llealb  the  Allorne;  Gn 
iigiiinst  tlie  hOBtcmen  oT  Nuvoastle,  for  unlfliirnilly  misitig  40,00(J 
HE  of  coalB, 
*  In  onJer  lo  H>cUTr>,  iia  tW  us  pi>^8{tili',  llinl  ueil-  surt  uf  (tohIi  br<   nut  doti 
I  T<*rf  for  HHolhcr  »iirt  niinicul,  Lb«  Inle  sUilutt  pr(>viJ^rt^  "  lluit  irnnjwllrr  or 
Jealnr  in  coaXn.  xlinll  huowiiigl^  sell  oiii.'  iari  cf  coaXt  for  and  n.s  a  ton  «-hii;h 
^ttie;r  reikllyurciiat,  nitliin  the  dismncc  oftweniy-Hve  niilcx  froiu  ttio  tionaral 
Po&t  Offict,  ci'ory  such  onViiJer  shuU  J'urftit  (uu  [lauuLtif  |iei'  xna,  furtill  lo&ls 
[  tu  sold,  and  »o  in  I'tvp^irliuii  fui  iin>  Kiuall^r  tjuajniiy." 

f  WaUwuiI,  m)  L'allcil,  as  hava^  tlx.'  r^xiL  wliere  Ihi^  ceLcbra.lal  trail  0/  Serg- 
rus  tiTininali'd  »n  the  norLht^rn  bank  of  llie  T;ii(.',  a  (fV  miles  ImIdit  New • 
cosilo,  hAS,  in  raodom  timos,  brrn  cliktl_v  known  as  the  eilo  of  a  cullic^ry 
^■idldinK  tbc  most  T&laabl«  deacriptioiL  of  i-oal.  Su  Imt^orunt,  indeed,  i«  thu 
appvllitlion  in  thu  mnrtet,  thai  altbout;]!  tlm  liigli  main  swuu  wliicb  lUlbrilcil 
tho  origSuftl  *oa.l  hits  long  heeii  worked  out,  ibc'  design  all  tm  lins  tiol  onJy 
[conlinanl  ti>  bc^  npjiliuJ  in  Kotni?  uac  iilbci-  %url,  as  Ibc  bi-sl— but  to  soVL'Titt 
orti  whk'li  tliv  dralon  wbb  la  rccDitiniQUiJ. 

z3 
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ilie  nature  of  Ihe  Ncwcastlu  coal.  In  the  better  kinds 
from  both  places,  the  former  has  been  found  to  pos- 
sess one  per  cent,  less  of  carbon,  and  one  per  cent, 
less  of  bitumen.  The  Cumberland  coal  much  scldomer 
contains  any  intcrmixtui'e,  tliau  is  found  to  \ye  the 
case  with  many  sorts  from  Northumberland.  Tlic 
Wliitehavcn  coal  burns  at  first  with  a  clear  flame, 
and  for  a  long  time,  but  at  last  cakes.  The  Wigan 
coal  hiuTis  quicker,  and  cakes  less.  The  Swansea 
coal  bunis  slonrly,  and  cakes.  The  Leiti-im  coal 
cakes  only  slightly.  CaJdng  coal  gives  out  a  great 
quantity  of  heat,  and  vnth  attention,  bimis  a  long 
time ;  consequently,  where  it  can  be  procured  at  a 
reasonable  price,  it  is  commonly  preferred.* 

For  tlie  steam-engine  furnaces  in  CoruwaU,  those 
coala  are  preferred  which,  in  a  brisker  fire,  clinker 
most;  none  but  Welsh  coals  have  hitherto  been  used. 
According  to  Mr.  GaIloway,f  hon'ever,  the  Swansea 
coal  is  equal  in  its  effect.  Llanelly  coal  too,  has  been 
strongly  recommeuded,  and  foimd  satisfactory.  Brin- 
doney  coal  has  also  been  spoken  of  Iiighly,  and  appears 
to  the  celebrated  engineer  abovenaraed,  to  possess 
decided  advantages  over  the  coal  commonly  used  in 
the  furnaces  of  tlic  steam-engines. 

Mx^  F.  Forster,  in  a  series  of  interesting  obsen-a- 
tions  on  the  South  Welsh  coal  basin,  publiBlied  in 
tlie  Fii-st  Part  of  the  Transactions  of  the  Nutiu-al 
History  Society  of  Nrtrthnmbcrland,  already  adverted 
to  in  previous  chapters,  gives  the  following  Table,  as 
exhibiting  the  results  of  an  examinatiou  of  several 
varieties  of  Wclsli  coal : — 


-  TredgoW. 

f  On  Cnmiab  SWam  En^iueit.     IlnpflrUtMi  of  TKleat  InvfinllQnx.  A( 

IK13. 
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SBAHS  IMA  LIMB  nriKHTlOH 

rroM  Nonru  TO  toi-'Tit. 

Volatile 
mnliur, 

purct'uL. 

Carbon 
percent. 

Incoinliuatihlr  cArthj  rcridn- 

UDi,pUTcuiie.  li-ttiiug  ill 

cncnbustii)!). 

Sutne  Coal. 
Mtaon  M^nyddBncbM&n- 

8,6A 
14. 

ie>.8 

19. 
a7.5 

S9.S5 
73.0 

H0.6 

Rcary  f«i|iUBli  uhos,. . .  .7.0 

Frte  Burning  Cvai. 

BitHmtTtaua  Coal. 

UlabrUsuaouxi,  Aduir  col  1  i  er jr 

S.5 

scuta  TN  nimiLEHT  farts 

OF  TUB  CORL  BA6IN. 

Coi'k  stone  coal  Cwm  Zurcli. 
Pool  ooiil  W.  of  LlaMlly,  . . 
Bilsbjr  fccBiti,  Llanellj,  ,,.. 
Grojit  scam  at  Merltiyr,. . .  .1 

7.5 

ig.B 

15.9 
I3.'l 

01  ..i 

37,S 
)^lti 

a5.fi 

A  glance  at  the  foregoinj^  Table  ivill  show  how 
rariou.*!  are  the  proportions  of  the  matters  eutering 
into  the  composiHoii  of  coal  from  the  same  basin :  one 
(Icscription  of  stoue-coal  containing  8  J  part.s  out  of 
one  hinidred,  of  volatile  matter,  wliilo  one  of  the  hitn- 
minoiis  varieties  yiekls  upwafils  of  27  parts;  and 
while  one  sort  leaves,  on  combustion,  only  1  per  cent. 
of  a.shes,  another  leaves  7  per  cent.  Tlie  great  seam 
at  MerthjT,  is  that  from  which  the  larger  proportion 
of  the  coke  for  the  blast  fnmaces  is  proctircd ;  it  is 
coked  in  heaps  in  the  open  air,  and  produces  a  close- 
gi-ained  coke  of  a  silvery  luslrcj  and  very  free  from 
Bulphar. 

Tlie  iScotch  coals  are  mostly  what  are  termed  open- 
burning,  in  oppcsition  to  cakhtff  coals.  According  to 
Mr.  M'CuUoch,  they  cannot  last  so  long  a.s  thoRe  from 
Newcastle;  yield  less  heat :  do  not  run  togeUier  in 
burning,  and  usually  leave  a  considerable  quantity  of 
wliite  asliesj  in  these  respects  resembling  several  of  the 
Yorkshire  sorts.     They  make,  however,  a  very  plea- 
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saut  ilii^urful  fire ;  iiiid  for  most  liaiisoliold  purposes, 
the  lesL  fire  is  smd  to  he  made  of  a  mixttire  of  the 
last  meiiliiined,  and  tlie  Wallseud  coals. 

Svme  of  the  inferior  descriptions  of  coal  contain 
80  large  a  proportion  of  earthy  or  other  impure  aii- 
mixtnre,  that  (hey  not.  only  bum  badly,  but  \*ield  an 
unmcuse  quantity  of  dull  ashes :  several  of  lliese  sorts 
indeed  me  sufficiently  inflammable,  and,  for  a  while, 
hot  enough ;  for  bituniiiKnis  shale  itjielf  ^vill  flame 
readily,  and,  wliile  red,  emit  a  good  degree  of  heat; 
but  it  presently  dies,  and,  when  mixed  with  belter 
fuel,  as  not  uncommonly  happens,  a  slab  of  it  forms 
a  most  annoying  ohstniction  lo  the  biuiiinpf  of  an 
ordinary  fire ;  as  it  frequently  costs  nearly  the  clear- 
ing of  the  grate  to  eject  the  stubborn  intruder.* 
When,  as  is  the  case  with  the  coal  from  some  dis- 
tricts, it  contains  a  portion  of  lime,  the  ashes  are  not 
only  abundant,  but  so  light  that  they  fly  about  in 
every  direction.  The  presence  of  hmc  with  a  trace 
of  magnesia,  is  often  displayed  in  those  whitish  la- 
mina of  a  crystallised  structure,  which  arc  distributed 
tlu'ongh  the  coal  in  the  instersliccH  of  its  lon^tiitlina] 
fracture,  as  the  presence  of  iron  pyrites  is  demon- 
strated h}^  the  gi-eat  weight  ami  brassy  appearance  of 
some  hinds  of  coals.     This  metallic  deterioration, 

■  Williiims  TnonlioiiH  n  dSHcripLion  nf  biiamtnaiis  shale  or  Ironstono,  or, 
AN  he  ;.'alls  it,  when  in  liiinps,  '*  glossy  grniDiy  bLi-tou,  which  hn^c  tiwb  a 
i|uaDliiT  ivf  \hv:  ualuru)  oil  ns  to  uiiilc;  Oiem  dnmn  r  little  tn  ihi?  Are ;  anJ 
lUeri,'  i»  ill  some  pUcei  a  coin-ideraWe  qtiantily  of  llie  haril  Unlilinl  bUM, 
wbich  irill  not  oiily  Iltinni  in  a  (ire,  bill  s-irae  nf  it  will  iw'Hially  bura  when 
fiiTzi  is  fel  to  il,  IliimjjU  it  will  nol  consiiax-.  Thnn:  ii  a  apucio  nrprally 
hard  stratifieil  Itaes  at  Pitfirmn,  in  Kiiiiahirt',  whicli  huruii  so  wcU,  thai  if  * 
sFQuU  fira  is  oniii'  fcindlciJ  &t  nnc  comer  of  b.  Iiillorb.  ii  »ill  hom  Ih rough ciud 
bill  it  i%  no  k'M  ill  bulk  ufier  lAan  bel'orv  il  wn«  burnt,  nor  ilota  It  proJun 
aii5  aehpn,  TIjih  bluu  ii  of  a  [jivtly  kwJ  blutk  ewli.'iir  btforu  il  i«  burnt,  bin 
tlio  liru  luru:t  It  to  n  pal»  roil,  In  whifli  it  tH  xo  ttur  from  coQuiiiiiug,  thai  U 
KTiluirvH  A  Lon&ldfrnlile  Jrgiuii  iif  hariliiusn  in  the  tirr,  trhich  mnkrK  it  prrtty 
ffcnd  stiift  Tut  roiidi. " 
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liowever,  although  higlily  objectionable  on  oilier  ac- 
counts, is  less  troublesome  iu  the  burning  l)luu  that 
of  tiie  lighter  mattor ;  for  while  it  falls  in  a  poiidenms 
reddish-coloured  asli,  and  thus,  in  common  with  earth 
and  lime,  tends  to  choke  the  fire,  it  doe?*  not  produce 
■so  much  dust  to  Jly  about  a  room. 

Tlie  kinds  or  dillerenues  of  coal  mainly  depend,  as 
already  shcmi,  upon  the  tompiuative  proportions  of 
carbon  and  hydrugen  entering  into  tlieir  coiupusition. 
and  of  eartliy  impurities  totally  incomlmslible.  While 
some  species  of  coal  contain  neaiOy  a  third  of  tlieir 
weight  of  hytlrogen,  others  have  not  a  fifliuth.  The 
former  kinds  arc  flaming  coal,  so  pleasing  in  domes- 
tic fires,  and  especially  fit  for  the  production  of  gas 
for  purposes  of  illuniiuation  ;  iu  tlie  manufacture  of 
(he  latter  commodity,  the  canuel  coal  of  L:uicasliire, 
and  the  brancli  coal  of  Yorkshu-e,  are  much  used. 
Wlien  they  are  burned  where  a  sufficiency  of  oxygen 
cannot  pass  through  or  enter  above  the  fire,  to  com- 
bine witli  and  consume  tlie  hydrogen  as  fast  as  it 
rises,  a  dense  smoke  is  given  out,  consisting  of  hy- 
drogen aud  cai'bou  combined  in  the  ])roportioD8  wlucli 
form  a  pitchy  substance.  The  smoke  given  off 
during  the  combustion  of  llaming  coal  in  most  lai^c 
towns,  especially  the  prodigious  volumes  nf  it  emitted 
from  the  chimneys  of  mamifactories,  form  a  serious 
annoyance  in  many  situations ;  though  it  docs  not 
appear  tlial  any  du'ectly  iusalnbriong  effects  can  be 
charged  upon  even  so  fuliginous  an  atmosphere  as 
that  of  London ;  there  have,  however,  been  various 
projects  for  abating  the  nuisance  on  a  lai-ge  scale.* 

I.  •  xho  subjufit  was  diacuHacd  by  ETclyn  In  o  work  (intUlrd  "  Kiimirugiwin"; 
»tMl  by  n  person  of  tlio  name  of  Fruiid,  who  in  ISiy  lodlt  up  Ilia  omiuiry, 
"  Ik  it  [lOMl^le  tf>  frea  lUe  iilinasp1i.cn<  of  r,imdun,  in  a  cpuBHlcinblL*  degree, 
from  tho  »raak(!  and  dvlclcriuub  vii|>oun)   vnlh  wWch  it  Is  hcrnrty  l"iwl«lT" 
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That  it  is  possible  to  consume  the  smoke  of  oteani- 
engine  and  other  nimilar  furuaces,  is  an  undoubted 
fact,  as  it  is  cousiaiilly  iloue  in  some  pla<;e8  with  com- 
plete success — and  where  not  done,  it  may  be  legally 
presented  as  a  imisuuce  in  a  court  of  justice  j  still, 
as  the  process  requu'ea  rather  more  expensive  ar- 
rangements, and  a  Uitle  more  caic  than  ordinary, 
and  as  the  saving  in  fuel  is  probably  in  no  case  cor- 
respondent, the  inrentioDs  already  made  known  for 
the  purpose  are  by  no  means  generally  adopted. 

A  very  striking  contrast  to  the  murky  exterior  of 
some  of  tlie  lai-ge  towns  m  this  country,  is  presented 
by  the  appearance  of  the  city  of  Philadelphia,  over 
wliich,  notwithstanding  its  thousands  of  coal  iirea 
constantly  kept  up,  there  is  no  smote,  Tlie  inhabit- 
ants mostly  bum  the  anthracite*,  or  stone-coal, — a 
substance  resembling  the  Welah  culm,  the  Kilkenny 
coal,  and  tlie  blind  or  deaf  coal  of  Scotland.     These 

Ono  project  iras  this :  instead  of  aUoning  Ite  amoke  to  idsus  by  iiiousani% 
of  chimaeye  all  o\^  tiie  metropolis,  Uiut  U  should  b«  c<mvc;od  dawntrnnl 
into  aubtiurruiieaii  conduil^  and  by  ib^m  bo  curkd  Co  largo  TtmU  oubdde 
thu  town,  and  lixen  iU^tiCsoi. 

*  A  ifrilcr  io  ibe  Journal  of  the  Acmlemy  ol  Natural  Sciracea  bI  Phils- 
ilelrhin,  givpn  Iho  fullciwiag  u  tbe  result  of  tt  oorehil  tmalyaiB  of  the  anttini- 
die  of  Leiiljh: — 

Culwii..... S0,1 

Wuwr 9j$ 

rSilex lA 

ncddna  bjr  inclnenb-'}  \  Alumins  ....      1.1 

lion  of  ttilirly  wliiln  ?  3.3j  cuniiiKltiig  of  . .  ^  Oiidca  of  iion 

colour  J  f    ^  miuigHnetc    0^ 

^  Loss OtS 

too.o 

[n  A  Bjieciuioii  from  JLhode  IslBud,  Conuccticut,  iht)  TOsullB  vara  : — Carbon, 
9D.liaj  wftltr,  4.y0;  und  tin  n^siiluo  by  iiicmtiation,  whiili  was  of  «  light 
brick  TcA,  a.in, — i;oiifiiMin({  of  aikx  2.1-1,  nxiile*  nf  iiuuiiiLil  miuigKneeu  2M, 
1os»  0,13  =  IdO.UO.  The  i^iiantily  ot  "iid'^r  coDtaiai:d  in  oulhracile  is  no- 
ticed Bs  rfiDtirkiible  in  ilu»  iinit1v»ii>. 
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coolfl  are  difficult  to.  kindle,  which  may  hare  giren 
rise  to  their  name;  bat  when  once  thoroughly  ignited, 
they  bum  for  a  long  time :  they  make  a  hot  glowing 
fire,  like  charcoal,  without  eidier  flame  or  smoke ; 
but  owing  to  Uieir  conmumly  knitting  noxious  xa- 
poura,  they  cannot  be  pleasantly  used  in  dwelling- 
houses  in  this  country,  though  they  are  in  consid^ra. 
ble  demand  among  maltsters,  dyers,  &c. ;  more  espe- 
cially for  the  furnaces  of  steam-engines  and  breweries 
in  those  mtoations  where  smoke  is  a  serere  nuisance. 


CHAPTER  XVIII. 


CONVEYANCE  OF  COAL. 

Earliest  Methods  of  C(n}reijii)(/  Coals — On  the  bach 
of  Beasts — In  Carts  and  Waiigons- — Tijtpler— 
Staiths — Dwp  and  Spout — Origin  of  Rail  Iloads 
— Waggom — Selfuctint/  Umbvay — Keeh,  or  Coal 
Barges — Method  of  Narh/atitt/f  Keels — Hostcmca, 
or  Fitters — Maritbrie  and  Jliver  Trade — Cod 
Trade  ike  Nursery  of  Seamen — Impressment. 


tS^ 


J_  HIS  is  a  topic  wlucli  rniglit  Bavo  been  treatc 
witli  propriety  in  a  precetUng  Chapter ;  hut  as  it  con- 
tains too  many  interesting  details  to  justify  its  dis- 
missal wiUi  a  merely  general  or  brief  notice,  it  wiD 
not  be  out  of  place  to  group  under  tlie  above  title, 
some  particulars  of  the  mode  of  removing  the  coak, 
in  the  first  place  from  the  pits'  mouth,  ami  afterwards 
effecting  their  inland  or  seaward  transit.  To  lay  the  ■ 
coal  in  heaps  according  to  the  quality,  neai*  tlie  place 
where  it  was  obtained,  and  from  such  lieap»  to  fill  llie 
carts,  or  panniers  of  beasU  of  burden,  by  means  d 
sliovels,  was  tlie  ancient  mctliod  with  the  local  vend : 
to  carry  the  aitielc  in  Hacks  or  baskets  from  the  re- 
pository on  board  sliip.  would  be  the  obvious  sug- 
gestion of  inexperience  in  icfercncc  lo  sea-going  coal. 
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In  some  places,  as  aboiil  Sheffield,  calls  are  mostly 
employed  in  carrjiiig  tbe  snp])ly  of  ccials  from  the 
pits  to  tlie  town,  where,  aa  tlie  ilaily  cousiiniptioji  is 
enormous,  the  number  of  these  vehicles  on  a  rt)aJ 
between  the  town  and  the  pits  from  two  to  four  miles 
off  OH  the  east  side,  appears  surprising  to  a  stranger. 
At  many  of  the  collieries  in  the  neishbouvliood  ad- 
verted to,  the  carts  are  filled  "  from  the  heap,"  as  it 
is  tenueJ,  and  the  amount  'm  corves  estimated  from 
the  size  of  tlie  cart,  or  more  commonly  it  is  taken 
over  a  platform  machine  and  exactly  weighed,  the 
quantity  being  reckoned,  either  as  so  many  corves 
according  to  a  standard  understood  between  the 
parties,  or  paid  for  as  per  the  actual  weight.  As  it 
is  well  known  that  coal  deteriorates  and  crumbles  by 
exposm'o  to  the  weather  for  any  lengtli  of  time,  ptu-- 
cliasers  always  prefer  those  degcriptious  that  are  fresh 
drawn  from  the  mine  to  otliers  that  may  be  fJlod  ii"om 
the  "  old  heap"  ;  when  coal  ia  sold  under  the  former 
circumstances — wliich  will  always  he  the  case  where 
the  demand  is  cq^ual  to  tlie  supply,  it  is  shot  imme- 
diately from  the  little  waggon  or  corfe  into  the  cart, 
>y  means  of  an  iDgeuious  contrivance  called  a  tippler. 

Fig.  37. 


(^ff.  37.)  aud  which  from  its  use,  at  Leeds  gives 
desip;nation  to  the  measure  of  the  waggon  which  it  is 
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represent  two  cast-iron  wheels 
about  three  feet  in  dimucter,  and  firmly  connected 
firom  the  inner  side  of  tlieir  liins  by  wrought-iron 
bars  :  at  nglit  angles  with  tliese  bars^  and  coinciduut 
with  the  diameter  of  the  wheels,  are  fixed  inside, 
two  pieces  c,  forming  the  portion  of  a  railway  cor- 
responding to  the  length  and  widUi  of  the  corfe  to  be 
emptied.  Thus  uonstnicted,  the  machine  is  poised 
on  brackets,  by  means  of  central  pivots  outside  the 
wheels,  near  the  extremity  of  projecting  timbers,  one 
of  winch  is  seen  at  d  ;  the  whole  being  so  arranged 
as  that  the  pieces  between  tJie  wheels  shall  fall  (when 
the  tippler  is  at  rest)  exactly  level  with  the  platform 
adjoining  the  pit-hill,  or  the  termination  of  a  short  ■ 
rail-road  laid  therefrom,  while  there  shall  be  jnst 
sufficient  room  below  to  admit  the  intn'oductiou  of  a 
cart.  With  tliis  aiTangemcnt,  tliere  is  notliiug  to  be 
done  on  the  pai't  of  the  carter  but  to  back  his  vehicle  M 
under  the  machine  at  E,  and  then,  on  running  the 
corfe  F  into  the  tippler,  the  latter  turns  partly  round, 
shooting  the  contents  of  the  corfe  into  the  cart  at  E : 
afterwards,  the  little  waggon,  which  is  kept  from 
faUiag  out  by  means  of  the  cross  bars,  is,  when 
emptied,  easily,  by  tinning  the  frame  up  again,  with- 
(h"juni  to  make  way  for  another. 

It  is  by  a  contiivance  having  a  similar  object, 
though  (Ussimilar  in  print^iple,  and  vastly  more  pon- 
derous in  consti"Uction,  that  waggons,  coulaiuiug  from 
two  to  Lhi-ee  tons  of  coals,  ai-e  emptied  at  once  from 
the  slaUhs  into  the  sliips  on  (he  livers  in  tlie  uoiih  of 
England.     No  person  tau  sail  down  Iho  Tvnc  from 


Newcastle  bridge  to  North  ami  .South  fSliieldjt — a  dis- 
tance of  ten  miles,  without  heing  exceedingly  struck 
w'itli  the  appem'ance  of  tliese  immense  Btnictnres  of 
timber,  erected  at  short  distance*  from  each  other,  on 
both  sides  of  the  river.*  PlaceB  for  the  couvouicuce 
of  laduig  coals  from  the  banhside  into  the  keels,  were 
no  doubt  constructed  at  a  very  early  period ;  and  in 
the  chartiilary  of  Tynemoutli  Monastery,  "  staithes" 
are  incidentally  mentioned  so  eaxly  as  a.d.  1338  j 
tlicse  were,  probably,  however,  nothing  more  than 
small  wharfs  or  platforms,  as  in  a  grant,  mado  by  the 
Bishop  of  Dm-ham  in  1 575,  the  lessee  of  certain  mines 
is  to  have  "sufficient  way-leavef  to  the  water  of 
tTyne,  where  he  was  to  have  «  slaitk  to  tat/  the  coals 
'  oti"  The  word  stmlh  is  plainly  derived  from  Llio 
Anglo-Sfison  stape,  ripa,  fiUtcs,  statio  minim.  At 
Hithe,  in  Kent,  tlie  landing  place  is  called  the  Stade. 
L  "  Wlierc  tlie  pita,"  says  the  old  Encyclopaedia 
'  Edinbrirg.  roce  Coalries,  *'  are  situated  at  Komc  con- 
siderable distance  li'om  the  harbour,  it  becomes  ncces- 


*  Tbeso  Btaitha  liuTe  often  bmia  the  suiy'ecls  of  liiigaijon  and  comploinl, 
well  u  of  rioling,  capocially  on  Uie  purt  ot  ihij  lieelinen,  on  Kcoouni  of 
^«if  projeolbig  to  t»i  into  uul  o*?r  tlie  riTO  u  (o  iiupade  itu.'  navig&tltfn. 

+  In  ercry  period  of  lie  hialory  of  coal  mining  in  the  North,  those  "  miy- 
tenres"  have  formpJ  im  importaTil  item  of  Ktppnditnre,  or  eovanant.  "Sif/ 
Jlcims  thiminvm"  ocean  in  ibe  IMIct  >enw  LnateiuKi  lu  (ha  Prioi  cf  IJitrliun 
Xu  1364.  Cliiminum  in  h  lena  QtWa  mH  with  in  granls  of  propen;  la  mo- 
SitBteri««,  and  ifflplira  b  right  of  moA  to  or  through  ihe  lands  apprupriatoJ. 
Hiiu  pmprietora  or  tulveiitiirufft,  wLu  pcMtcsn  coUicric*  wbittb  Ao  not  hftppro 
to  border  intmedialeljr  on  a  iiATigalilu  lirer  or  the  si^a-coaAl,  nttutnoceMuily 
procure  the  privilege  of  n-arloBVo  through  Uiq  e«t«tc*  vt  proprioioni  which 
naT  inlcn'CQfl  betmcn  the  mines  and  the  place  of  shif  mcuL  Am  this  ia 
altogether  a  m&ttcr  of  bargoia  between  the  parlies,  it  mUEt  bo  oliTinoa  Ihu 
exorbitEiat  retils  will  loni'Btitiii.-H  be  dtfinttnded.  Lutd  Keupi*r  GuiUlfurd  loUs 
n-(,  in  his  ObservalioDa  on  Ibe  Collieriei,  ii,c.  about  Ncwcfulte,  written  in 
1U7C,  Ihst  "  another  thing  reniorkabli.- is  thdr  wajr-lenvca  j  for  wbt-n  mm 
hnve  jiinces  of  ground  between  the  colliory  And  the  rircr,  the;  scJ]  ]r«vo  lo 
lead  coals  orcr  their  ground ;  and  -■«  dear,  that  iha  -aimci  of  a  rood  of 
id  will  t>Tp/<ct  £20  per  annum  lot  this  l^are." — Sarih't  Lifeo/Cviitf/ord. 
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ready  lo  take  tuem  m.  i  lie  waggon-way 
should  be  made  lulo  the  store-house,  at  such  a  lieiglil 
I'rom  the  gi'ound,  as  to  permit  the  coala  to  run  frwa 
the  waggons  down  a  spout  into  the  vessels;  or  cheM 
to  fall  doivn  into  the  store-liouse  as  occasion  niny 
require.  Tliis  land  of  store-house  is  well  adapted  to 
dispati'h,  and  saving  expeuce  ;  for  a  waggon  load  of 
coals  may  he  delivered  either  into  the  store-liouse  or 
vessel  instantly,  with  very  little  trouhle ;  and  if  the 
coals  were  exposed  to  tlie  effects  of  the  sun  and  nuu, 
they  would  he  greatly  injured  in  their  quality,  bnt 
being  lodged  midor  cover  of  tlic  store-house,  they  are  ■ 
preserved,'**  When  the  waggons  are  emptied  inio  ' 
a  keel  or  vessel  by  a  spout,  it  is  called  a  ti-unk  staillj ; 
at  Wliitehaven,  they  ai'e  called  steers.  "  When  a 
wagg"on  lets  fall  its  contents  down  one  of  Ihcse  spouts, 
the  noise  at  a  distance,"  .says  Brand,  *'  very  much 
resembles  a  clap  of  thunder.  These  waggons,  nAer 
being  emptied,  are  brought  round  into  the  road  ov 
waggon-way  by  a  tuin-frarac,  and  each  is  drawn  back 
by  a  single  horse. "•!•  The  aJore-houses  mentioned 
above  are  very  useful,  especially  where  coals  of  a 
tender  description  are  not  disposed  of  immediately  on 

•  The  covcrud  |)ur(  of  lUu  luagtuiiK.'  (ilaccJ  purallvl  lo  tbe  quay  ml  WUtO- 
buvcR,  is  awlcil,  iu  ttic  Lift.-  of  Dr.  BrDwnrigg,  (o  bo  In  leiigtfa  ll^ytnli; 
in  lirestdCh,  19  ynriU;  aiid  la  Ji^ptli  b'Stow  tliti  ivjiggoii-wmVi  ^  ywJa.  J( 
congisUof  17,4^  culiJL-  janlsj  nuJ,  nl  3)  cubii- jnrJs  lo  Lhe  wB^gon,  wQl 
ccintfttn  a'24.4  ivnggons  of  coala.  Tlie  uiicuvun'il  purL  Is,  iv(  the  aontli  eai, 
40  Titnls  long.  28  yorils  hrtiatl,  aoO  ?  jjirds  doep,  ILniU  t'uuseqiirDtlf  ton- 
lain  2332  waggons.  ' 

f  Tbc  wHjignn^  rrnni  the  |iiu  Lo  the  ntuiy  nt  Wliilehavon  ar«  mwMlgtd  is 
n  siuiiluT  mouner.  Tbi^  n-uggou-ii'aji'  on  h  bich  tbc  coals  am  coriivd  iato  iIm 
mogiLzine,  And  to  tho  ilitturant  etHiuu,  has  a,  Ji:sci.nit,  Troiu  ibe  vnlranc*  ki 
wlieni  Oia  waggan&  pass  out,  a(  nbout  nne-eixlh  of  an  inch  in  ench  jvil. 
The  cDVETtd  gallvry  dlIouj;  vliicb  Ihe  vaggonH  are  brought  from  the  Uuwislll 
CtMisij,  is  eleruieJ  ahoul  37  feet  above  iba  kvul  of  Uic  ijitKy. 
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their  being  drawn  irom  the  pit  :  iljc  latter,  however, 
is  genenvlly  tlic  ciise  at  NewcaslU',  nor  docs  there  at 
present  exist  more  ihau  one  or  two  such  store-houses 
on  the  brtiiks  of  the  Tvnc.  'We  annexed  is  au  out- 
line represeutatum  of  the  staitli,  by  means  of  wliicb- 
coals  are  i^liipped  iroia  the  coUieiies  about  WuHsend. 

Fig.  3^. 


--■«^v 


■>j^c 
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^^f  '  rjTj    a^H  ^1^  •i'^  ■■■  ^ 


■  A  (fig.  38.)  is  the  platform  upon  which  the  rail- 
road teniiinates :  it  is  supported  by  uprig}it  and  cross 
timbers  over  the  river.  At  tlie  extremity  of  the  plat- 
fonn  is  a  wooden  shed  b,  across  whidi  jmsses  a  strong 
axle,  huWugupon  it  four  large  pullics,  two  inside  and 
two  outside  tlie  slied.  Upon  the  two  former,  wind 
the  flat  ropes  r,  attached  (o  the  wlout  lever  d.  which 
is  compoHcd  of  two  beams,  (appearing  as  one  in  pro- 
file), connected  by  transverse  pieces,  and  working 
by  holt  joints  at  E  :  upon  the  two  latter,  or  outside 
puUies,  wind  on  each  side  other  flat  ropes  f,  fastened 
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to  Jong  levers  of  timber  as  o.    The  weight  H,  wh 
along  with  these  levers  is  intended  to  coanterpoiae 
the  waggon  i,  consists  of  a  pile  of  cast-ii'on  slabs.     In 
the  quiescent  state  of  tlie  machine,  tbia  weight  is  al     > 
the  l>ottom  of  the  fi-ame,  wliile  the  npper  end  of  tho  I 
lever  D,  slands  nearly  vertical  witliin  the  open  front 
of  the  sbed, — a  cratUe  hung  at  the  end  of  it  for  Uie 
reception  of  the  waggon,    lying,  at  the  same  time, 
exactly  level  with  the  rail-road  of  tlie  platform  a.    In  f 
tliis  state,  if  a  loaded  waggon  were  moved  into  tlie 
cradle  or  slip,  and  the  latch  loosed,  it  wonld  raijidlj" 
descend  by  a  curved  line  from  the  platform  to  tlie 
ship — tlte  machinery  in  tlie  middle  stage  of  the  transit 
appealing  as  in  the  eugranng.    To  counteract,  how-  M 
ever,  the  dangerously  rajiid  descent  of  the  load,  the  ■ 
asle  in  the  shed  carries,   in  addition  to  the  rope- 
rollers  above  described,  a  large  wheel  of  wood,  con- 
stricted by  a  brake,  and  turning  in  the  outsbot  K, 
where  tlie  staithman  manages  it  by  means  of  a  lever. 
Commonly,  a  man  descends  with  tlie  waggon,  and 
upon  reaching  the  deck  of  tlie  vessel,  strikes  out  the 
catch  of  the  trap-door  or  loose  bottom  of  the  waggon, 
th«3   emptying  the  contents  at  once  into  the  hold, 
The  weight  u  then  descends,  tlie  empty  waggon  ruJ 
its  attendant  meanwliilc  being  draT^ii  up  to  the  posi- 
tion first  described.     Spouts  have  already  been  men- 
tioned;  one  of  these   conveniences  usually   occiu^ 
along  ivith  what  is  locally  termed  the  dix)p,  just  de- 
scribed.   In  the  figure  alluded  to,  L  indicates  the 
position  of  the  spout,  and  ai  tlie  tackle  connected  «-ith 
a  board  to  regulate  the  descent  of  tlie  matters  passing 
down.    Small  or  inferior  coalsare  readily  loaded  by  the 
spout,  the  waggon  bottom  being  merely  loosed  otct 
an  opening  of  the  pialfonn,  and  ita  conteuUi  suf- 
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leivd  to  iiin  dovm  directly  uito  llie  vessel  uiooved 
^unileriicatti. 

In  oonsefiiience  of  the  intense  interest  whicli,  willnii 
^tLe  last  (ew  years,  lias  been  excited  in  llie  public 
lind  relative  to  raUroada,  and  the    accessibility  ol' 
[Tariuiis  jiublicatioiiH  in  wliicli  tbe  subject  baa  been 
Idiscussed,  the  reader  will  be  pi-epared  to  hear  iLat 
tlicse  vastly  expensive  and  widely  ramified  lines  oC 
tland  tiunsit,  bad  tlieir  oiigin  in  tlie  railways  laid 
[down  to  facililiite  the  movement  of  tlie  coal  wagjjoiis 
Lbetween  the  iibove-mentioned  slaiths  and  the  various 
>llieries  in  the  north.     At  what  period  tliese  roads 
rere  first  introduced,  does  not   distinctly   appear. 
l)ofl-n  to  tlie  year  1(500,  the  mode  of  conveying  coals 

Iirom  the  pita  to  the  river,  sceins  to  have  been  by 
carts,  on  the  urdinaiy  roads,  and  in  some  instances 
by  "  panniers"  on  hoiscbaek.*  Half  a  century  after- 
wards, we  are  told,  "  many  thousand  people  are  cm- 
ployed  ill  this  trade  of  coals  :  many  li^  e  by  com  eying 
them  in  waggxms  and  wains  to  the  river  Tyne."f 

tSoon  after  the  last-mentioned  period,  we  have  nn- 
e([uivocal  mention  of  railways,  constnicted,  as  the 
appellation  would  imply,  of  pieces  of  timber  laid  paral- 
lel upon  wooden  sleepers,  and  upon  which,  wai^gons 
witli  small  trundle  wheels  were  tlrawn  along.     An  ob- 
Tious  improvement  was  to  plate  tlie  rails  nitli  iron ;  and 
^remains  of  tliis  descripticm  may  still  be  seen  ahi>nt 
Newcastle.     Tlie  earliest  satisfactory  mention  ol'  iron 
Is  refers  to  tlie  year  17(57,  when  six  tons  appear 
have  been  cast  at  the  gi*eat  irou-worhs  of  Cole- 
c-Dalc,  Shropsliire,  and  laid  down  by  way  of 


TreatisB  on  Rttihiimln,  liy  Niclmliui  Wooil.     In  lliiia  wofk  will  bo  found 
Fkniplc  itirurmnLiuH,  lii^iliiricul,  jji'ni'.lifii.l.  uuil  lliaihL'Cticul. 
f  dray's  ehonvgntpliln. 
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esperiment — but  with  wliat  success  does  not  appear. 
Mr.  CiuT  claimed  "  the  making  and  use  of  iron  rail- 
roads," m   1776,  as  one  of  his   "inventions,"   for 
working  t]ie  Duko  of  Norfolk's  collieiiea  at  Sheffield. 
Tlie  ingenious  iiidl\idual  just  named,  fonned  his 
roads  of  light  cast-ii'ou  edge-i-ails — and  to  him  was 
probably  due,  if  not  absolute  priority  in  the  attempt 
to  substitute  iron  for  wood,  yet  the  first  successful 
application  of  metal  for  the  purpose  intended^  by 
makiug  a  number  of  small  waggous,  and  linMug 
them  together,  so  as  to  distribute  ihc  weight  over  a 
greater  space,  and  thus  to  overcome  a  difficulty  in 
the  way  of  conducting  the  original  heavy  yehicles 
along  the  newly  devised  roads.     Jt  would  be  out  of 
place  here,  to  go  into  any  details  concerning  the  pro- 
gressive iniprovements  by  means  of  wluch  i-ail-roads 
have  anived  at  their  present  pre-eminent  degree  of 
perfection  and  utility,  in  connexion  witli  the  use  of 
locomotive  steam  engines. 

Lord  Keeper  Guildlbrd,  who  was  upon  the  northern 
cii"cuit  in  1676,  thus  describes  the  waggons  and  tlie 
waggon-ways : — "  The  manner  of  the  carriage  is  by 
layiug  rails  of  timber  from  the  collieiy  down  to  tho 
river,  exactly  sti'aight  and  pai'allcl ;  and  bulky  carts* 
axe  made  with  rowlets,  fitting  these  rails,  whereby 
the  carriage  is  so  easy,  that  oue  horse  will  draw  down 
four  or  five  chaldron  of  coals,  and  is  an  immense 
benefit  to  the  coal  merchants."  In  situations  where 
these  roads  were  inclined,  and  particularly  wh< 
plated  with  iron,  no  horse  was  required  to  draw  the; 

•  There  vna  n  tnnlitloii  ftinong  Iho  old  people  cannoctrf  wIUi  lbs  cod.^ 
woikfl,  that  tho  first  woks'"!  tbal  ''bs  usecl  for  lliia  purpose  in  Iho  vicinity 
Nwc&stlv,  WIUi  lined  witli  tin,  uiiL  (Ulcd  irith  tlie  liijuor  ciill«d  punch.  I 
\t  u»&y  ID  canjocliire  thai  ihe  ualoadiug  of  sul<]i  d.  irxggon  would  prave  I 
*wy  grat«ful  laslt  t«  iLe  iliiraiy  workiaen, — BraniL 
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waggons,  as  without  8uc]i  aiJ  they  ran  along  vi-ry 
readily,  "  and  sometimes  with  such  rapidity,  that  a 
piece  of  wood  called  a  tiller,  is  ohliged  to  be  apjilied 
to  one  wheel,  and  pressed  tliereon  by  tlie  weight  of 
the  attendant,  who  Hits  on  it  to  retard  the  motion ;  by 
the  friction  of  which  the  tiller,  and  sometimes  the 
carriage,  is  set  on  fire."  Tlie  wooden  brake  thus 
applied  upon  the  wheel  is  called  a  convoy,  and  may 
slill  be  seen  constantly  in  use  on  the  rail-roads  about 
the  collieries  in  the  north,  In  some  cases  the  wag- 
gons are  of  sheet  iron ;  attached  to  Iboso  voliicles, 
and,  indeed,  generally  also  to  the  wooden  ones  now- 
a-days,  is  a  convoy  of  a  better  construction,  bearing 
upon  two  wheels  j  the  waggon-man  standing  on  a  i>ro- 
Ijecting  part  of  the  vehicle,  and  pressing  upon  a  lever, 
|as  shewn  in  tlte  annexed  sketch  (Jiy.  39.)  It  is  not 
*^fr39.  unconunon  to  see  a  horse 

yolted  behind  the  loaded 
waggons  in  their  descent  j 
the  animal  by  this  means 
assisting  to  prevent  their 
loo    raiiid    motion,     and 

I^T->^  ^/"V  being  also  ready  to  ilraw 

^^■^"^~^**^^^  the  waggons  back,  after 
Uiey  have  discharged  their  contents  at  the  staithea. 
Tlie  waggons  m-e  wider  at  the  top  than  at  the  bot- 
tom, and  when  made  to  can-y  abont  fifty  hundred 
"weight  of  coals,  meaam'e  as  follows : — length  at  tlie 
top,  7  feet  9  inches  j  breadth  at  the  top,  5  feet ;  length 
at  the  bottom,  6  feet ;  breath  at  the  bottom,  2  feet  0 
inches  j  perpendicular  height,  4  feet  3  inches.  Tliese 
vehicles  are  usually  made  irith  a  sort  of  trap-door  at 
■Qie  bottom,  which  on  being  loosened  lets  the  coals  fall 
through  without  further  trouble  than  the  stailving  of  a 
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catch — a   conlrivance  wlucli  did  not 
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pertaiu  ta  tlic  original  waggons.     In 
many  of  the  collieries,  as  well  on  llie 
Tyne  as  elsewhere,  where  the  situation 
is  favourahle,  and  the  distance  not  iao 
great,  the  coals  arc  rerao\ed  from  the 
pit  to  the  river  or  other  place  oj'  loading, 
"  by  means  of  what  is  called  a  self-acting 
railway,  which  is  just  ao  ranch  inclined 
tliat  one  tiain  of  waggons  when  loaded, 
shall,  by  their  descent,  bring  back  lo 
the  pit's  mnuth  those  tliat  have  been 
emptied.     To  effect  tliis,  the  two  set* 
of  waggons  are  attached  to  the  opposite 
ends  of  a  stout  rope,  which  passes  over 
a  wheel,  commonly  placed  in  a  liori- 
zoutal  position  a  (Jiff.  40.)  at  the  top 
of  the  inclined  plane,  Uie  velocity  of 
the  ti'ain  being  regulated  by  the  con- 
trivance just  described.     In  some  in- 
slancea,  this  object  is  effected  by  means 
of  a  connection  between  the  horizontal 
wheel  and  tlie  macliinery  of  tlie  steam 
engine.    At  inter\'als  often  yartls  along 
the  road,  cast-iron  wheels  about  the 
size  of  a  man's  hat,  with  a  dcej)  semi- 
circular hollow  in  the  face,  are  fixed 
for  the  rope  to  fall  into  as  the  wagons 
pass  down — thus  preventing  the  rope 
from  being   worn  by   trailing  on  the 
ground,  and  at  the  same  time  avoiding 
the  friction  which  would  he  consequent 
npon  leaving  it  so  to  trail :  when  there 
is  any  curve  in  the  road,  as  sometimen 
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happens,  the  friction  pullics  in  that  part  are  set  in  a 
leaning  position,  with  their  hollows  towards  the  con- 
vex side  of  the  segment,  so  that  as  tlie  weight  of  tlte 
tt-ains  tends  to  draw  the  rope  into  a  right  line,  it  ie 
Hustuned  and  kept  tight  by  Uie  runners,  though  its 
directiou  deviate  never  so  raxich  from  a  straighL 
course.  It  is  uot  necessary  in  these  self-acting  roads, 
that  there  should  bo  a  double  snit  of  rails  aU  (he 
way ;  it  is  sufficient  that  they  be  doubled  at  the  mid- 
dle of  the  line  for  about  one  hundred  yards,  iu  llie 
manner  shewn  iu  the  cut  (Jiij.  40.j,  to  enable  Ibe 
waggons  to  pass  each  olher  as  at  B  c,  whicli,  as  tlie 
length  of  the  rope  never  varies,  they  will,  of  course, 
always  do  at  the  same  place. 

At  one  of  tlic  collieries  near  Sheffield,  the  coals 
are  conveyed  from  the  pit  to  the  canal,  a  distance  of 
about  a  mile,  in  small  waggons,  each  containing  six 
cwt.  J  twenty-four  of  tliese  waggons  are  placed  upon 
a  combined  platfonii  of  three  vehicles  of  four  wheels 
each  (Jig.  A\.),  which  runs  along  a  i-ail-road,  self- 
rig.  41. 


vvw 


K  acting  by  means  of  a  plane,  as  above  described.  On 
B  reaching  the  coal  wharf,  these  waggons  are  trans- 
ferred severally  iixim  the  stage  to  a  small  rail-road, 
where,  on  account  of  their  convenient  size,  they  are 
easily  managed.  In  this  iustauce,  the  friction  wheel 
,A  (fig.  40.J  consists  of  three  several  peripheries  on 
,Uie  same    veitical  sliaft — the   nppennost   of  metal. 
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eig)it  feet  iu  diameter,  with  a  deep  grove  in  it* 
periphery  for  the  passing  of  the  rope ;  Uic  next  a 
wooden  one,  with  a  clip  and  hruke  to  curb  its  velocity; 
and  tlie  Tindermost  a  cog-wheel  of  cast-iron  connected 
witli  the  pinion  of  a  shaft  belonging  to  a  smtill  iude- 
pendent  steam-engine. 

On  the  canals,  and  on  Bcveral  of  onr  na^-igahle 
rivers,  coals  arc  distiibuted  for  inland  consumption 
by  moans  of  barges  of  different  sizes. 

On  the  Tyne,  the  coals  used  to  be  carried  from  the 
staiths  to  the  ships,  almost  exchisively,  in  a  sort  of 
oval  vessels,  called  keels>  of  wliicih,  considerable 
numbers  are  still  employed  in  bringing  down  the 
prodiiuo  of  the  colHevies  situate  above  Newcastle 
bridge  (which  the  sea-going  craft  cannot  pass,)  to 
l}ie  sMps  IjTng  about  Sluelcls,  and  which  do  not  load 
at  any  of  the  staitha  between  those  places.  A  keel 
is  considered  to  contain  by  admeasurement,  eight 
Newcastle  chaldi'ons :  the  coals,  when  large,  arc 
generally  piled  in  the  vessel  according  to  conve- 
nience j  and  when  small,  deep  side-boards  are  added, 
witliiu  which  (he  commodity  is  hejiped  up ;  but,  in 
some  cases,  where  the  coal  is  tender,  tubs  are  used 
to  prevent  the  breakage  as  much  as  possible.  These 
tubs  are  a  sort  of  waggons  without  wlieels,  containing 
one  Newcastle  chaldron,  or  53  cwt.  each  ;  eight  of 
these  being  placed  in  a  keel,  go  to  the  vessel,  into 
which  the  tub  is  lifted  by  means  of  a  crane,  and  when 
immediately  over  tlie  hatchway,  the  trap-tloor  » 
loosened,  and  tlie  contents  let  down  into  the  ship 
^vith  as  little  injury  as  possible. 

These  keels,  which  are  evidently  built  after  an 
ancient  mode],  and  tlie  method  of  managing  Ihew. 
present  striking  featiues  iu  the  navigation   of  the 
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river :  tiie  kecbneii,  too,  are  on  exceedingly  hardy 
and  Htrikiiig  class  of  meu,  whose  avocations  under 
the  designation  oi'  "  kelera"  are  mentioned  so  early 
as  1378.*  Their  vessels  were  afterwards  called 
"  ligbtners,"  apparently  modified  for  euphony's  sake 
into  tlie  modem  lighter.  Tlie  ciiicf  person  on  board 
the  keel,  is  failed  the  skipper ;  an  en-and  hoy,  or 
assistant,  the  P.  D. ;  the  cabin  of  the  keel  is  called 
the  huddock }  and  the  great  oar,  which  is  used  as  a 
bind  of  rudder  at  the  stem  of  the  vessel,  is  the  swape; 
tlie  poles  with  which  the  keclnien  push  on  their  keels 
iu  shallow  w*ater,  when  it  is  inconvenient  to  use  sails 
or  ears,  are  called  puys :  the  keela  on  the  Wear  are 
wholly  managed  by  means  of  these  puys. 

Perhaps  the  desciiption  of  the  method  of  navigating 
these  vessels,  as  given  Ity  Brand, "f  cannot  be  essen- 
tially improved :  one  man  on  eacli  side  of  the  vessel 
going  towtu'ds  the  prow,  puts  down  Hs  pole  to  the 
bottom,  in  a  position  inclined  towards  the  head  of  the 
keel  J  at  the  same  time,  thmsting  against  it  forcibly 
with  his  shoulder,  and  walking  down  on  the  gangway 
towards  the  stem,  as  the  keel  moves  imder  him ;  by 
lliis  means  the  keel  gains  a  tolerably  quick  and  even 
course  on  the  water  :  having  walked  the  whole  length 
of  the  vessel,  they  pluck  up  the  pnys,  return  hastily 
to  the  prow,  put  them  down  again,  and  tlmist  as 

■  Kp.el-haUitt  is  u  lenn  used  /or  Ihis  class  of  wnterraco — as  bullios — 
prohably  fleiivtil  from  the  obKoIttc  ^JQHiivu  bdolie,  beloved — iaa  tornmon 
appoUation  among  (ho  people  concorn'Od  in  iho  coul  works)  for  brulkun. 
Griuid  TOcntiona  n  pwipcr  who,  giving  tai  aecoanl  of  hiiQSiiU'und  rumll; 
beforo  tlie  officers  of  a.  pariah  iii  Neweaatlf,  in  order  to  obtaia  a.  BetOomeut, 
told  ibciiii  (inter  vMa,)  lliat  "  liis  fulbLT  liod  biouglit  ui>  six  cif  tlicni  buUiv»t" 
i.  fi,  liud  brouglit  up  lux  »iju!>.  ^iii'li  a  viauif,  nJJB  tliu  rvlutor,  hitd  ll  nc- 
cufreil  ill  a  di^jioaatioii  in  ibe  ofllue  at  Bow-sli-*?ut,  m-ould  Imi t>  J««lly  ulannoil 
a  London  audii-nae  wiLb  the  mcoannl  of  such  n  brood  lo  ho  k-t  Icxiso  iipOD 
tbo  U>«n' 

f  Hist.  Ncwciutir,  ii.  2t!3, 
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bcrarc.  Dr.  Stulcely  thiis  describes  the  metliod  of 
iiavijraling  keels,  in  liis  Itinerary,  about  tlie  year 
1725  :— "Tlie  maimer  of  roiving  iheir  great  barges 
(at  Ni^wcastle,)  is  also  very  paa-liciilar,  and  not  un- 
wortJjy  of  remark;  four  men  manage  the  whole; 
three  to  a  gj'eat  and  long  our,  that  pnsh  it  forward. 
and  one  to  another  sudi  a-stuni,  that  assists  the 
other's  motion,  but,  at  the  same  time,  steei-s  the  keel, 
and  corrects  the  bias  tlie  other  ^ves  it."     "  Tliese 

Flu.  4-3. 


boats,"  says  Pennant,  '"  ai*e  strong,  clumsy,  and  o^id, 
and  carry  twenty  tons  a-piece ;  they  are  navigated 
with  square  sails,  but  generally  by  two  very  large 
oai's,  one  on  the  side  plied  by  a  man  (goueiiUly  two 
nieii)  and  boy;  tlie  otlier  at  tlie  sleru  by  a  single 
mail,  serviug  both  as  oar  and  rudder." 

Ill  diyL-liarging  these  river  eriift  into  the  regwliu* 
traders  above  T™eraouth,  some  of  Ihe  coals  ai'c  occa- 
sionally scattered  overboard ;  tliese,  with  considerable 
quanlities  sometimes  brouglit  from  the  Gemiau  ocean 
on  llie  lloAving  of  Oie  tide,  form  tlie  perquisite*  of  a 

*  Aidmilnr  prnoticB  obtaltii  at  th«  mnathof  LheWoor:  tli«  persans mUlIng 
fur  llie   niiii|;  Hiid  rL-i-i';iiiiioii   of  the   tide,   wlieu   M[|»11  cniil*  luc  li'-Cl  uu  liie 

BtimU,  pi-i^.ii>i]t  iL  aci'ii0  of  cuitHiJi.'rHUle  udivhy  and  cntcirtninmrnt;  for  in 
liii'ii' iiijvk'ly  U  oljliiiii  lliL>  aJvoiiLBj!R»  of  being  fcrpmoat,  liiey  frcnurnllf 
pursue  UiK  raiiccling  surgu  too  IW,  irhcti,  by  ilsn'flux,  tbcy  lo'foiftC  dwoclifd 
anil  wiuii?uiuDa  iiumurscd  in  watnr  U>  the  middle.  It  hn^  bi-cit  «ati>d  that 
hvivrv  Oie  i-smbJisliment  of  vuriaus  TniinnfiiLlorles  affoiJod  bolter  omplfly- 
■EiiMiD  W  [be  jKJor,  ns  mtuiy  ikn  Mi)  pt^nono  Ht  u  liuic  tiMvo  boou  uulko<t  pur. 
Kiiinig  [his  x\ngn\u,t  nccupuiiuii.  Tliv  <-i<jnn)iiN  U'Liof  ini  ibu  oj^inl  l«,  Unt 
mviiC  tif  tilt-  coal  Ihu'i  rlmgg«cl  ii]'  fiuiu  the  bed  n/  the  tirvt.  i*  purt  of  tlw 
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number  of  poor  people,  who,  with  their  little  cobles, 
ropes,  and  nets,  aie  constautly  to  be  seen  dredging 
for  lliem  in  the  Tyne  betivcen  North  and  South 
ShieUls.  Tlie  •n'ivea  imd  daughters  of  the  hardy  race 
above-described,  are  called,  from  tlie  semce  tliey 
perform,  keeldeeters:  they  sweep  the  keels,  and  Lave 
the  sweL'piiigs  for  theii*  pains. 

We  find  all  business  between  the  actual  pitniaster 
or  coal  dealer  at  Newcastle,  and  the  merchants  arriv- 
ing in  lliat  port  l>y  sea,  was  transacted  toward  llie 
middle  of  the  sixteenth  centiiry,  by  a  class  of  local 
faclors  railed  "  hostmen,"  in  wliose  service  the  keels 
above-de&cribed  were  employed,  and  who,  moreover, 
appear  to  have  been  the  enlertainei'9  of  the  mastei"s 
of  coal  ships,  while  tlie  latter  lay  in  the  Tyne.  Ac- 
cording to  Brand,  the  "  oastmen"  *  had  existed  as  a 

cargoes  of  ships  thttt  hare  sunk  om  at  asa;  we  recollect,  however^  on  ono 
occasion  (o  !iav«  haan!  aguntloman  contend,  ihataatlie  iiuaiiUtTTraa  ^cator 
tbui  coaJd  be  accounted  for  on  tlio  abon  sitiiponiion,  it  wa.n  more  likely, 
asfiuniicii;  the  ]i,vi>at]iii>ils  that  thu  tiiTniiui  Oceun  iuulf  won  an  immi'iind 
coKl-bviti,  Uinl  tliti  tmall  coal  in  qUiestiEiti  i",  b)>  (he  aciiou  of  tha  cUes, 
abraded  fVum  llie  li*,iii»e(  vilgt-s  of  ^ubuiariou  Htmla,  aoJ  ihun  washed  up  iho 
oluarj. 

*  'i'bo  cauw  of  ilK'ir  appointment  aeema  to  be  cantAincd  in  the  eabsQi^nont 
■l«(ulc!,  'i  Hill.  IV.  cap.  9.  (.\.]>.  1404,)  matcbonts  A]i«nSr  "  And  aLso  it  in 
oi'ilaiuxd  ataJ  BLablislitd  thai  in  ovorie  lovme  and  pori«  af  tlteseaiuGnglaiKlt 
whure  iha  said  macchanls  tilians  or  atrangnre  be  ot  bTihU  1h'  ropairing,  sulB- 
cittnt  houslea  sliall  be  assigtmd  to  the  sairiemanhaiits  by  Ibo  mnior,  sherifles 
or  Ijo-iliffes  of  the  iaiil  lUiei,  towiien  and  i">rtcs  oftbi^  sen;  and  that  Ibo  said 
marchants  aliens  or  stnuiuers  ehoU  dni-U  in  iiiiiie  otiior  [ilace,  but  wiib  Ihek 
Baid  hooHtcs  M  to  b-e  aE^igiii^il,  and  thai  the  aaiuo  hooatca  so  to  be  oisign^d 
KkuU  take  fur  Uioir  truuail  in  til's  manner  as  wa»  arcuetomcd  in  olda  ti>n«." 
SuilLiLi-a,  b;  BarkuT.  loSf.  HiTU,  th<i  ttrm  "tcisi'u  uatd  in  the  gi>ud  uld 
£ngUBh  sanee  of  an  bospitablo  oateTiainer;  in  the  fullowing  Act,  redtc'd  at 
a  Cuurt  liulduu  Feb.  3,  IliOO,  Anu.  Rsgiue  Elic.  4'i,  wt-  liitd  the  wgrd  applied 
lK>lb  lu  ibi!  niastur  oud  tbegueal : — "  Yt  lis  further  ordered  bj  ih'  ituclli(ir3'l;a 
Kronmaide  the  taid  day  and  ycaie  that  do  fVce  brotbtr  of  Ibis  folloaliip  of 
fatMtnicn  HhoU  henceforth  dlhitr  himbclf  or  his  seriaiils  or  bqj-  olhor  W  biiii, 
gv  ur  acuiL  to  the  shef  les  [Shieldn]  or  the  ballisl  •liores  or  urithiii  any  part 
of  tbo  ryver  of  Tyne  ornny  plme  without  thu  wtULus  uf  the  aaiil  trnmo  to 
ulkc  or  s|ieak0  with  the  ownor,  mailer  or  pwiwr  of  uiy  ehipp,  hole,  cr  othw 


I 


362 


CONVEYANCE    OP   COAL. 


L. 


guild  or  fraternity  in  tlie  town  of  Newcastle  from 
time  inimeiuonal,  before  tlieii'  iucorporatlon  by  royal 
c]iar)er,  wliicb  is  said  to  have  been  granted  on  tbe 
following  occasion: — About  tbe  year  1599,  Queen 
Elizabeth  requiring  of  the  mayor  and  burgesses  of 
the  tovm,  the  great  arrearft  of  a  duty  payable  to  the 
crown,  of  twopence  per  chaldron  on  coals  sold  to  non- 
freemen  in  tlie  port  of  Tyue,  the  date  of  the  origin 
of  which  can  only  be  conjectured,  but  of  which  tbere 
is  express  mention  in  a  statute,  a.  d.  1420,  it  appear- 
ed, tliat  the  paiiTiient  of  Uub  impost  bad  been  so  lou^ 
neglected,  tliat  they  found  themselTes  unable  to  com- 
ply with  her  request ;  on  which  they  besought  her 
Majesty  to  remit  them  tbe  smn^  and  to  incorporate 
tlie  old  guild  of  liostmeu,  who,  on  their  incorporation, 
should,  by  a  giant  to  the  Queen,  her  heirs  and  suc- 
cessors, oblige  themselves,  and  their  successors,  for 
ever,  to  pay  one  shilling  for  every  chaldcr  of  coals 
exported  from  tbence  to  the  free  people  of  England. 
So  writes  one  author;  but  they  themselves,  in  their 
own  grant  affinn,  that  they  were  influenced  by  more 
generous  motives,  and  that  what  they  did,  ai"ose  from 
tlieii-  gratitude  to  her  Majesty  for  incoi-porating  them 
by  charter,  as  also  to  assist  her,  then  labouring  under 
excessive  charges  in  support  of  the  realm  against  its 
foreign  enemies. 

From  an  account  of  the  state  of  the  coal-trade  at 

vosmI  wliiilaocver  tipcn  iho  valor  to  iae.nia  whoao  oaaW  ha  is,  ihcfcby  W 
prociirs  biin  to  b«  Us  onele  or  to  withdniw  him  tiom  bis  uldo  oiLil«  bv  tuaj 
kind  t'f  incRflGs,  &□."  Tlio  "  boslelers"  lo  thep&rt  of  Yarmouth  nocm  grobUj 
to  haia  rcs^mljlti-l  tlie  Iioslmea  ia  tho  «u»l  Cra^Jo  nt  Nevrcaatlo,  uid  ircn, 
like  the  latl«r,  a  kind  of  mediators  leinjeeii  thi''  btiyfrs  ntid  eulltn,  CamdeUi 
in  his  DriCFmiiia,  gives  tlic  fnllowiug  etvraoii: — ''  the  word  htKiltnutl  majriKil 
iinpriiper]^  be  tukuti  to  be  tTnders  into  the  easteTD  parts  of  ICurnpe,  ani]  nar 
have  ihcir  name  from  tla-  IjUiii  won!  mislmamri,  i.e.  the  easUiBwm,  wt  trmllDf 
into  thrtsc  [iJirts,  ns  wtll  m  ihose  wlm  cnnni  Iroio  tht  sea  coiwl  of  Opnnanv 
itkto  Imlund,  ke." 
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Newcastle-upon-TjTie,  dated  Fcl)ruary  26tli,  1602, 
and  presened  m  the  books  of  t]io  above  frateraity, 
there  appear  to  have  beeu  at  that  time  twenty-eiglit 
acting  iitter^,  •  or  liostracn,  "  who  were  to  v<?ud  by  the 
j^ear,  9080  tons  of  coals>  and  find  eighty-five  keels 
ibi-  that  purpose :  the  prices  ordered  were,  for  the 
beat  sort  not  above  teu  sliillings  the  chaldi'on ;  for 
the  second  best  sort,  not  above  nine  shillings ;  and 
for  the  third  Jtiud,  called  there,  *  the  meane  coles,' 
not  above  eight  sliillings  for  the  like  quantity.  A.D. 
1603,  complaint  was  made  to  the  King,  of  great 
WTongs  done  to  the  mayor  and  burgesses  of  New^- 
castlo-upon-Tyne  by  the  hostmeu  of  lliat  town  :  this 
matter,  which  appears  to  have  arisen  from  refusing 
to  admit  into  that  frateniity,  eucli  as  were  free  of  tlie 
twelve  mysteries  of  the  town,  was  referred  to  the 
Lord  President  of  the  Council  at  the  work,  at  York, 
who  made  a  decree,  in  conse<iuence  of  which,  gi-eat 
numbers  out  of  the  mysteries  were  admitted  free 
hosts."  f  Twenty  years  aflcrwar^ls,  namely,  in  1622, 
there  were  vended  by  the  society  of  hostraen  of  New- 
castle, 14,420  tons  of  coals. 

Dining  tlie  struggle  between  Charles  the  1.  and 
his  Parliament,  the  coal  tiade  siiil'ered  dreadfully: 
grievous  imposts  were  exacted  from  tJie  owners  and 
dealers  on  the  Tyue,  who,  2)artly  from  their  loyally, 
and  partly  from  the  insecurity  of  sea-going  vessels 
afterwards,  were  almost  mined.     MeanwliUe,  the  in- 

■  Tbis  Socivty  Hv  also  called  "Fiileri,"  tnm  Iheir  iminediale  rocntion 
being  to  "  fict  nnd  load  coatas  abonl  ibo  licieles,"  II  is  by  this  appoUii.tion 
Lhal  Ok  members  of  lln<  fitttiTnity  an-  hettei  knowii  of  lale  yeurs.  Tliow 
iUoBiriims  juri«U,  t.nnl  Klilon  iliiJ  Lord  Stowell,  were  (he  iodb  of  a.  raal  filler 
at  NcKCiLSlle.  Tt  luvs  been  rcmitikeil,  tliat  in  Ihu  prinled  juiimals  of  tha 
HaiLM  nf  Cammmis,  Ibu  lltle  of  Ikis  ri&terail^y  b  often  hy  misUke  ■jwllej 
**fiUFri."    llierc  b  no  ■□Icivmilioiior  bUers  inllmGalc  of  coahon  ibcM't-ar. 

-f  Bnuid,  vol.  ii.  i>.  *273. 
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baliiUiul^  of  London,  and  cifpeciiilly  Uie  poor,  were 
penshing  for  waut  of  fuel.  A  more  serious  calamity 
had  nearly  befallen  the  coal-ownei's  at  Newcastle : 
when  the  Scots  besieged  the  town,  the  Marquis  of 
Newcastle  ordered  all  tlie  mines  to  he  fired.  Tliis 
was  only  prevented  by  General  Lesley's  sTirprisIng 
all  the  boats  and  vessels.*  When  the  town  had  been 
taken  by  the  Scottish  forces,  the  House  of  Commons 
took  the  management  of  llxe  coal  tiude  into  their  own 
hands;  and  a  great  quantity  of  coals  were  subse- 
quently sent  up  lo  London,  where  they  had  preyiously 
risen  lo  the  enormous  price  of  four  pounds  per 
chaldron. 

Under  the  Piotectorate,  the  collieries  were  set  to 
work  with  redoubled  vigour :  the  river  swarmed  with 
bai'ges  carrying  coals  between  llie  staithes  and  the 
ships.  In  1655,  about  three  himdred  and  twenty 
keels  appear  to  have  been  employed  upon  the  Tyne 
in  caiTying  the  coal  to  the  ships.  In  1"399,  one 
tliousaud  foiu'  hunilred  sliips  ai"e  said  to  have  been 
employed  iu  the  coal  ti-ade,  exporting  yearly  from 
Newcastle,  two  hundred  thousand  chaldron  of  coals  f 
in  time  of  peace.  Newcastle  had,  at  tluit  time,  two- 
thii'ds  of  the  coal  trade;  three  hundred  tliousand 
chaldi'ons  ill  all  coming  annually  to  London.  The  ■ 
over-sea  trade  in  tlus  article,  at  the  same  time,  is  said 
to  have  employed  nine  hundred  thousand  tona  of 
shipping,  the  coal  trade,  indeed,  being  reckoned,  at 
tliat  jioriodj  the  greatest  body  of  English  shipping. 

In  1 703,  upon  an  inquiry  of  a  Committee  of  the 
House  of  Commons,  appointed  to  receive  proposals, 

*  Wliiliilnck's  Mcninrinls,  p.  2", 

f  >'uwmuUu  umnsure;  ot  irbich  ISti  rtiuldruna  arc  o<|iial  to  317  LDUili}n 


I 


NRRSERV 


SBAMEN. 


and  prepare  heads  of  a  Bill  fur  Ihc  increase  of  seaiueu^ 
find  the  speedy  manning  of  Ibc  roval  navv.  scut  to 
the  mastei-8  of  the  Trinity  House  of  Newcastle,  cou- 
ceruing  the  utuuber  of  sliip»,  ^c,  necessary  for  llie 
coal  trade :  they  were  answered  by  that  fmteniity, 
tliat  six  huudivd  ships,  one  witli  another,  each  of 
jNghtr  Newcastle  chaldrons,  with  foiu:  thousand  five 
hundred  men,  wei*e  requisite  for  the  cairying  on  of  that 
great  branch  of  conuuerce.  "  A  number,"  they  added, 
"  both  of  ship*  and  men,  that  had  been  engaged 
therein  for  three  years  last  past."  In  the  following 
year,  the  Lords  gave  their  assent  to  an  Act  for  (he 
increase  of  seamen,  and  aecuritj'  of  the  coat  trade. 
From  Chiistmas,  1704,  to  the  year  1710,  tliere  appear 
to  have  been  exported  from  Newcastle  vntnitiuiiilius 
annis,  178,143  chaldi'ons  of  coals;  and  from  the  port 
of  Sunderland,  in  the  same  time,  65.760  chahlrous. 
Brand  adds,  that  in  the  year  1704,  there  were  exported 
from  the  river  Tyne  for  London,  and  coastways,  20,000 
chaldrons  of  coals,  London  measure,  ami  40,000 
chaldrons  like  meastu'e,  for  foreign  paits,  more  than 
had  been  exported  in  any  one  year.  In  iJie  sjuue 
year,  3,727  vessels  were  cleared  out  of  that  river  for 
the  coast,  laden  with  coals,  and  365  for  foreign  pai'ts; 
a  greater  number  than  ever  was  known  before. 

These  statements,  in  some  sort,  anticipate  the  sub- 
ject of  the  succeetling  chapter,  lo  whicli,  perhaps,  they 
more  properly  belong  j  but  they  are  introduced  hero 
to  show  the  vast  extent  to  which,  at  tlie  periods  above- 
noted,  oiu"  raai'itimeand  river  population  were  engag- 
_  ed  in  the  transit  of  one  single  article  of  fuel.  When 
P  to  the  tonnage  and  manning  of  the  ships  above-men- 
tioned, we  add  upwards  of  fmir  hundred  keels,  and 
sixteen  hundred  keelmen   employed  on   the  Tyne 
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alone,  we  sljall  not  doubt  the  propriety  of  an  expres- 
sion freqiitntly  used  during  the  last  century,  and 
especially  during  the  late  war, — that  t?i€  coal  trade  is 
Great  Britain's  best  nursery  for  seamen.  Most  em- 
phatically does  t]ie  history  of  our  marine  attest  the 
truth  of  this  sentiment :  but  wliilc  recording  tlio 
bravery  anil  Hie  loyally  of  the  hardy  race  of  men, 
who  were  at  fii-st  cradled  upon  the  water  in  the  coal 
barg^ea,  and  inured  to  toils  in  the  Tyne,  the  Wear, 
and  tlie  Tees,  who  does  not  feel  a  uiingHug  sensation 
of  shame  for  bis  honoiu*  as  an  Englishman,  when  he 
recollects  how  often  tliose  veiy  men  were  conveyed, 
nolens  t'oletis,  from  tlieir  own  craft  on  board  King's 
sliips,  by  the  detestable  system  of  impressment,  so 
prevalent  during  past  years  ! 

Since  the  above  passage  was  wiitten,  an  unsnc- 
cessful  attempt  has  been  made  in  Parliament  to  n>-  I 
lieve  the  nation  from  the  oilium  of  impressing  its 
seamen.  The  subject,  as  connected  with  the  Tyne, 
hiu^  likewise  been  worked  up  into  a  tale  by  Harriet 
Martiueau- — not,  however,  witli  the  success  displayed  ■ 
in  some  others  of  that  series  produced  by  this  inge- 
nious political  economist.  The  kidnapping  of  these 
hardy  keclers  by  press-gangs,  for  the  numning  of 
King's  ships,  is  a  crime  of  old  practice.  In  1093, 
the  coal  trade  of  Newcastle  sufiered  great  interrup- 
tion, the  keelmen  there  being  afraid  to  work,  on  ac- 
count of  the  impress  for  seamen  ;  and  in  one  quarter 
of  tbe  year  1783,  five  hundred  and  eighty-four  keel- 
men  took  out  protections  to  avoid  being  impressed  lo 
go  on  board  his  Majesty's  ships  of  war;  as  did  the 
next  quarter,  seven  hundred  and  ninety-eight  of  tlie 
same  body  :  many  infirm  indi\-iduals,  and  those  above 
and  under  age  lo  be  pressed,  look  out  no  protections. 
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Reffulaiiom — Use  of  Pit  Coal 
formerly  prohibited  in  London — Gronift  of  the 
Coat  Trade — Duties  laid  upon  Coal — Regulation 
of  the  Vend — Cliarges  upon  a  cargo  of  Coah  at 
the  place  of  Shipment,  and  Coastm^ie — Cliarges  in 
ifie  Port  if  London — Enacttnents  relatire  to  the 
Coal  Trade — Method  of  transacting  business — 
Skip  and  Land  Meters — Coal  Bushel — Parlia- 
mentary Enquiries — Opinions  of  the  Cmmniltees — 
Proposal  to  substitute  Sale  by  Weight  in  Ueu  of 
S<ile  by  Pleasure — Breakage  of  Coal — Sales  hy 
the  Chaldron  abolished  by  Act  of  Parliament,  and 
Sales  hy  the  Hundred-weight  authorised — Snspen- 
simi  of  the  Low  respecting  Mtderage — Duties 
chargeable  upon  Coal—^Disckarge  of  the  Cargoes 
of  Vessels  in  the  Tftames — Progressive  Stale  of 
the  Trade. 


j\  SERIES  of  legislative  enactments,  wliicli  it  would 
be  tetUous  to  detail  here,  from  the  commencement  of 
the  intercourse  between  the  northern  collieries  and 
ZiOndon,  regulated  the  trade  in  coals  to  the  metropolisj 
as  well  ae  the  lighterage  from  vessels  on  the  'I*han]e», 
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and  llie  modes  of  sale  and  distriliiitiou  to  the  iiihaliU 
tarts.  As  evils  liavis  grown  up  in  the  existing  system, 
or  new  provisions  have  been  called  for,  these  euact- 
ineut»  have  been  revised  hy  the  Goveniment  for  the 
time  being ;  rarely,  however,  including  the  sacrifice 
of  any  of  tliose  numerous  imposts  on  the  commodity, 
which,  accumulating  through  ages,  rendered  tliiskind 
of  fuel  so  expensive  to  the  consumers.  Londoo, 
however,  has  no  pai-ticular  reason  to  complain  on  the 
whole  J  and  of  late  years,  compcliliou,  and  an  abim- 
dant  supply,  have  prevented  prices  from  becoming 
oppressive ;  and  tins,  notwithstanding  llio  fraudideiit 
practices  on  the  part  of  the  retailers,  which  app(?ar  to 
have  been  carried  on  to  a  great  csteut. 

Tiie  use  of  sea-coal,  as  we  have  already  seen,  was 
prohibited  at  London,  in  tlie  year  1300,  by  royal 
proclamation.  Brewers,  dyers,  and  other  artificers, 
who  liiid  occasion  for  great  fires,  had  even  at  that 
lime,  found  their  account  in  substituting  tliis  fossil 
for  dry  wood  and  charcoal ;  but,  so  general  was  the 
prejudice  concerning  it,  that  the  Nobles  and  Commons 
assembled  in  Parliament,  complained  against  the  use 
lliereof  as  a  public  nuisance,  wliich  was  thought  to 
corrupt  tlic  air  with  its  sliuk  and  smoke.  A  regard 
to  private  interest  caused  the  first  proclamation  to  be 
but  little  noticed  :  on  a  second  complaint,  the  King 
issued  a  commission  of  Oyer  and  Terminer,  with 
strict  orders  to  punisli  the  delinquents  by  fines,  and 
the  demolition  of  tlieir  furnaces  and  kilus :  it  does 
not,  however,  appear,  that  this  severe  edict  was  less 
nugatory  than  that  preceding  it.  Twenty  years  aA^r. 
wards,  sea-coals  appear  so  far  to  have  gix)wu  into 
ostunation,  as  to  have  been  used  in  the  ro}al  palace : 
and  we  hear  nothing  more  of  legal  ohjections  to  their 
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vae  hi  London,  tliougli  tlic  prejudices  againnl  liicin, 
in  some  sort,  continued  long  after  llie  U-ade  had  be- 
come Tcry  considprable ;  indeed,  almost  until  the 
popular  complaint  was  trausfviTed  fiom  the  smell  aud 
smoke  of  pit-coal,  to  tlic  wasteful  cousumption  and 
decay  of  the  forests, 

Tlio  imposts  subsequently  laid  upon  tlie  coal  lFade> 
have  not  oidy  contributed  to  enricli  tlie  coffers  of 
«rery  Sovereign,  from  tlie  time  of  Edward  tlie  Third, 
or  earlier,  but  liave,  in  one  or  two  itislauces,  been 
made  directly  advantaf^eous  to  tlic  city :  for  it  appeal's, 
that  Sutton,  the  fomider  of  the  Charter  IFonsc,  de- 
rived much  of  his  weallh  from  tlie  northern  coal 
mines,  lea-sed  to  him  by  Queen  Elizahet]i,  on  advEm- 
tageous  terms.     And,  for  the  building,  finishing,  and 
adorning  of  St.  Paurs  Church,  then  rising  over  the 
ashes  of  the  "great  firo,"  there  was  given  by  Pnrlia- 
t,  an  imposition  chained  on  sea-coal  imported  at 
pmt  of  Loudon,  viz.  of  two  shillings  per  chaldron 
or  ton,  [torn  the  fiist  of  May,  1070,  to  the  21th  June, 
1677  ;  and  three  sliillings  per  chaldron  from  the  24tli 
of  June,  1677,  to  the  29lh  September,  1687  ;   and 
three  fourths  of  the  money  raised  by  the  former,  and 
one  half  of  the  money  raised  by  the  latter  Act,  was 
to  be  employed  towards  the  rebuilding  of  fifty-two 
parish  ehnrcbes ;  one  fourtli  of  the  latter  sum,  was  to 
be  applied  towards  the  rebuilding  of  St.   Paul's. 
Again,  by  another  Act  of  Parliament,  1  James  II,, 
an  imimsitiou  on  coaJs  of  eighteen-pence perchaldron 
or  ton,  was  granted,  to  coutmue  from  the  29th  of 
September,  lf>87,  to  the  2'Mh  September,  1700,  two 
Uiirds  whereof  ^\■as  applied  towards  Ihe  carrying  on 
the  building  of  this  clmreh.     Before  proceeding  to 
detail  the  statutable  regulations  of  the  London  coal 
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trade,  it  may  be  mentioned  that  at  Newcastle,  tlicre 
exist  certain  regulations    of  loug   standing,   wliicli 
dipeclly  affect  both   price  anil  supply.     These  are, 
more  particularly,  in  the  fii'st  place,  what  is  called 
ihe  "  Regulation  of  the  Vend,"  a  sort  of  compact 
entered  into  among  the  piiiicipal  coal  owners,  as  to 
the  amount  of  each  qualily  of  coal  they  whall  respec- 
tirely  send  to  the  inaiket.     The  ostensible  deijign  of 
this  agreement  lias  always  been,  so  to  regulate  the 
supply  in  reference  to  the  demand,  that  ruiuoua  fluc- 
tuations shouhl  be  avoided.    This  object  has.  perhaps, 
been  largely  attained ;    at   the  same  time,  that  its 
necessary  tendency  has  been  to  keep  up  prices,  by 
preventing  competition ;  and  Hince  tlie  opening  of  80 
many  new  collieries  on  the  Wear  and  the  Tees,  the 
freedom  of  the  vend  is  but  little,  if  at  all,  coulroulable 
by  any  such  compact  on  the  part  of  the  large  owners. 
In  tlie  second  place,  there  is  a  regulation  on  the 
Tyne,  authorised  by  Act  of  Parliament,  and  which 
requires  that  all  ships  coming  into  tlie  river  for  coals 
shall  be  laden  in  turn ;  the  object  being  to  prevent 
the  giving  a  preference  to  paiiicular  slups ;  so  that 
when  a  vessel  aiiives,  she  is  put  upon  the  list,  and 
comes  on  for  a  cargo  accordingly.      This   "Turn 
Act,"  which  was  renewed  for  twenty-one  years,  some 
years  ago,  has  been  complained  of  as  causing  the 
uunecessary  detention  of  ships  in  the  river,  where  it 
is  estimated  ten  thousaud  arrive  in  the  course  of  a 
single  year :  its  influence,  however,  on  the  trade  at 
Newcastle,  has  probably  been,  on  the  whole,  beneficial 
hitherto. 

The  f(}lhm^ng  are  the  chaises  on  a  cargo  of  coal* 
from  Newcastle  to  Loudon,  over  and  above  ibc  price 
paid  to  tlio  coal  owner.     The  ship  is  304  tons  regis- 
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ter,  holds  Uiirteen  keels  and  two  chaldrons,  and  ia 
filled  at  the  Spout  on  the  Tyne : — 

£  ».  D. 

Coasl  Duty,  Is.  per  cbddrou,  5  6  0 

Tyneinouth  Light,  i<l.  pvr  cliuldron,  and  Is.  added,  0  3  2 

Low  Light,  (ship  above  200  tons,)   0  2  7 

Trinity  lights,  l}d.peru)ii,aiid6d.added  for  Tee» 

buoy 1  10  3 

Coast  Lights,  3d.  per  chaldcon 16  6 

Bridliiiglon  Pier,  Jd.  per  cWldron,  ,....  0  2  3 

Scaiborough  Pier,  id.,  and  8d.  for  Old  Pier,  0  5  1 

"Whitby  Pi«,  R,  0  4  5 

Might  Office,  Id.  per  bod, 0  1  S 

Foy,   0  0  0 

Stomp, 0  4  6 

Town  Dues  OD  Coals,  2d.  per  cLaldioit,  ..^ 0  17  8 

Do.        on  ship  and  bout, 0  4  2 

Trimming  3s.  €d.  per  keel,  and  6d.  encb  for  two 

clialdions,  , 2  6  6 

Cranage  on  Ballast, 45  (onaat  6d.  (fillingSd.,  cran- 
age 4d.) 1  2  6 

Corporation  Asaeasment  on  Ballast,  at  Is.  8d 3  10  0 

Ballast  at  London: — 

46  Tons  Ballast,  at  Js 2    6     0 

HeaWng  in,  12s.  per  score,  17    0 

Booking, 0     1     0 

-. 3  13  0 

£21     9     9 
To  ihe  above  must  be  added, — 
Spoulage,  6d.  per  ciialdron. 
Keel  Dues,  2s.  4d. 
I^otage  in  and  out,  eay  £3. 
Stenm  Boat,  £l. 
If  the  Ballast  be  delivered  into  keeb,  the  charge  per  keel  will 
te,  for  keel  due  and  warrant,  24s.,  coasliug,  149. 

For  two  keels  and  warrants, ..,..,£3  16     0 

For  extra  five  tons, 0  10    0 

4     6     0 

Making  m  difference  between  delivering  by  crane  and  keels,  of 
£3  6r.  6d, 

a  B  s 
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ITie  aiiimal  bearing  of  these  cliar^es  upon  a  coHiei 
ship  will  depend,  of  course,  upon  the  number  of  trip« 
made :  but  supposing  a  vessel  from  the  Tyne  to  make 
ten  voyages  in  the  year  to  Ldudon,  (fifteen  have 
been  made,)  tlie  charge  from  Newcastle  would 
amoimt  to  £214  17s.  Od.  At  Sunderland,  many  of 
the  above  charges  do  uot  exist ;  so  that  npnn  leti 
voyages  irora  the  latter  port,  the  imposts  are  only 
£1-12  15s., — making  a  difference  in  the  year  of 
£73  2s.  6d.  Tills  is  calculating  the  vessel  as  always 
delivering  at  Newcastle ,  wheroaa,  were  ihc  ballast 
delivered  into  keels,  it  would  make  a  farther  differ- 
ence in  the  year  of  £31  15s.  Od.  It  has,  moreover, 
been  asserted  that,  at  Simderland  during  the  summer 
months,  not  one  quarter  of  the  vessels  come  into  tlie 
harbour  with  ballast,  but  cast  it  at  sea ;  and  in  the 
winter  montlis,  not  more  than  one  half. 

By  an  Act  passed  in  1807,  *  the  coal  trade  in 
London  and  Westminster,  and  in  ceilain  parts  of 
tho  counties  of  Middlesex,  Surrey,  Kent,  and  Esses, 
(which  had  long  been  subject  to  regulation  by  law,) 
was,  from  the  arrival  of  the  vessel  in  the  river  Thames, 
to  the  ultimate  deliverj-  of  the  coal  to  the  consumer, 
placed  under  a  series  of  strict  regidations,  pursuing 
in  minute  detail  every  step  of  the  business, 

The  following  is  a  statement  of  tlie  various  chai^ges 
upon  a  chaldron  of  coals  in  Iho  port  of  London,  as 
they  were  levied  in  1830: — Government  duty,  6s.; 
Orphan's  duty,  6d.;  City  metage,  4d.;  additional 
metage,  4d. ;  Deputy  meters  for  wages  or  hire,  (in 
discharging,  per  score  of  21  chaldrons,  3b.  6d. ;)  in 
lieu  of  samples  and  other  charges,  (£1  Is.  per  ship,) 

■  47  Gon.  III.  bf  wliioh  •loreu  prcvioas  AoU  tpe»  ropctied,  one  m  fv 
baok  OR  EJirnnl  VI. 
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aud  for  provisions  (calcnluted  at  13s.  Od.  per  ship; 
i.  e.,  4i  days  at  3s.  per  daj)  collectively,  per  chal- 
droB,  3|d. ;  coal  heavera,  or  whippers,  (nine  for 
every  sliip,  Ss.  per  score  of  20  chaldious ;)  meter's 
men,  38.  per  score  of  do. ;  and  undertakers  id.  per 
do.;  together,  per  chaldron,  Ib.  7d. ;  coal  market 
duty.  Id.;  Lord  Mayor  for  pennit;  iiiglit  office; 
collector  of  water  baillagej  clerks  of  coal  metcr'a 
office,  and  of  coal  market; — these  arc  ratJicr  custo- 
mary ttian  legal  itema,  and  arc  charged  upon  eacli 
sliip,  making  per  chaldron  id. ;  tonnage  duty,  l|d. ; 
Trinity  and  Nore  liglit  dues,  H- ;  otlier  chai'ges,  4d. 
Total  of  charges,  9s.  4jd.  per  chaldron.  Tliere  was 
a  London  duly  of  33.  4d.  a  chaldron  taken  off  coals 
in  1824. 

According  to  the  above  regulations,  which  remain- 
ed in  force  until  1831,  all  coal  brought  into  the  port 
of  London  was  reqiured  to  be  sold  on  the  coal  ex- 
change.*    When  a  vessel  arrived,  her  papers  were 

■  Some  iden.  may  be  formed  uf  tbe  inatuior  in  whicli  t!je  busiiwBs  of  the 
oaal  market  w)LS  transftL-tc J,  |>roviu\iB  Lo  1797,  fuim  ilie  fulltuvliig  «tiil«nuinl 
of  Mr.  UiUcspy,  an  old  -coal  fatUirj  iu  liis  e?iilcnce  beforo  the  Comm-oiia' 
Conomitteo,  in  1830,  "  When  I  camo  on  the  market,  in  ihs  j-Gor  1775,  it 
va.»  II  prlv&cc  building,  owned  tir  certain  propnetora.  It  had  been  built 
about  v3\eiL  yi^aia  befare  tlial  tium:  before  the  yenr  ]7€H,  tbe  coal  buyon 
used  to  uongrcgalfl'  togetlicr,  upou  vhal  waacsllod,  Bume-IundjiuiopHia  place 
off  Bllliugsgan;,  and  when  my  Tatlier  came  on  ihg  market,  in  the  yoai  1755, 
tlie  priictku  tras,  for  the  factors  uid  biiyers  to  associale  together  anioiig  Uis 
ii»h  ijcoplo,  niid  cnJcavour  to  umJcc  au  airau^euient  »ci  as  to  luokeajiurcbaae 
of  oools.  Tbo  iol  of  tliB  9tli  Anuc,  niBctc  U  indispLnaable,  ihul  Lhc  captain 
elionid  be  a  ponj  to  sucb  an  agreeiatiit,  and,  tberefaro,  whcjiev>;r  a  I'aclnr 
^Cffull  get  one,  two,  Ouroe,  cr  I'ottr  buycnt,  vho  engird  la  take  a  cargo  of 
ols,  be  got  tbcm  to  a  public-house  in  the  nnighbaiirbood  ;  tho  finst  thing; 
Ifiraa  to  ordor  samothitij^  to  em  aud  drink,  tbo  factor  lo  puy  fur  th<?  room,  and 
tb«y  «uinelimes  concluJud  a.  bu^oin;  at  otboi  tiiuea  they  pai'tcil  wiibout 
mating  a  bargain,  but  Iho  fntlur  nlwajspaid  the  Brjwtisgi,  and  Lht^  made  a. 
pnvate  bargun  in  the  best  way  (hey  could;  it  followtJ,  of  coiirau,  at  tbal 
lluie,  Ibcl  no  coals  wero  ao3d,  unless  the  wliolc  cargo  could  htr  diaposed  of  :-^ 
tbe  practice  at  thnt  iiorloj  vran,  OlaI  tbcro  was  gcnoriiJly  something  oi  a  con. 
rc&lcd  prico  Ibat  vas  krpt  bacV,  ad  that  ib^  price  arairctl  lo  the  pnbHf  nas 


ti-au&mitteti  to  tho  lactors  employed  lu  Uie  coal  mar- 
ket, coildfying  the  name  of  the  ship,  the  port  to  -n-hioh 
she  helonged,  the  quantity  and  name  of  the  coal  she 
coutaiued,  Uie  price  paid,  aud  the  name  of  the  port 
of  sliipment.     The  entry  heing  made  at  tiie  Custom 
House,  the  certificate  was  eudoreed  aud  filed  by  the 
receiver  of  the  Lord  Major's  dues,  aud  a  copy  of  it 
sent  to  the  clerk  of  tlic  coal  market,  by  whom  it  was 
publicly  exposed  on  a  board  provided  on  the  exchange 
for  that  purpose.     The  factor  might  then  proceed  to 
the  sale,  wliicli  could  talte  place  only  between  the 
hoiu's  of  twelve  and  two,  on  Mondays,  Wednesdays, 
and  Fridays.     Tlie  contracts  were   required  to  be 
entered  in  the  factor's  book,  a  copy  was  then  given  to 
the  clerk  of  the  market,  after  which  the  fitter's  certi- 
ficate, together  ivith  a  warrant  and  certificate  of  the 
king's  and  tlie  city  dues  being  paid,  were  delivered 
to  the  clerk  of  the  ship-meter's  office,  together  with  a 
turn  paper,  specifying  the  order  of  succession   in 
which  the  different  pui-chasera  were  to  have  their 
respectivo  shares  of  the    cargo   delivered  to  them. 
After  these  forms  were  gone  through,  a  ship  meter 
was  appointed  to  Buperiuteud  the  discharge  of  the 
cargo. 

la  October,  1851,*  an  Act  of  Parliament  was  pass- 
ed, "  For  regulating  the  vend  and  delivery  of  coals 
iu  the  citiea  of  Loudon  aud  Wcatmiustei*,  and  in 
certain  parts  of  the  counties  of  Middlesex,  Surrey, 
Kent,  Essex,  Hertfordshire,  Buckhigliamsliu'e,  aud 
Bcrhaliire."  The  basis  of  this  Act,  as  set  fortli  iu 
the  preamble  is,  that — tlie  Acts  theretofore  iu  force, 
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raiiTO  thfl-n  WM  teaSy  paid.     The  pntrlii;o  was  (o  relura  gutuuu  tciy  uacb; 
one,  two,  or  even  four  guineas  were  BomvLiateH  (pven  back." 
*  '2A  fjtiivl.  IV.  rap.  Isxii. 
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for  regulating  tlic  vend  mid  delivery  of  coals  at  the 
several  places  specilictl,  having  been  fuimtl  insufficient 
to  pi-evout  the  coiuniissiou  of  frauds  and  impositions 
in  the  vend  and  delivery  of  snch  coals,  the  objects 
intended  to  be  effected  by  the  said  Acts  wonld  be 
more  elTectually  promoted,  wlule  the  rates  and  cliargea 
which  tended  to  increase  the  price  of  coals  might  be 
jreduced,  if  the  said  Act  were  repealed,  and  other 
provisions  made  in  lieu  thereof.  The  new  Act,  aSier 
i-epealing  (from  the  termination  of  the  year,  .1831,) 
so  much  of  the  statute  of  Dtli  Aune,  c.  28,  as  refers 
to  the  regulations  detailed  above,  including  also,  por- 
tions of  more  recent  Acts,  substitutes  a  clause,  re- 
quiring that  every  fitter  or  otlier  person  hiding  coals 
for  the  port  of  London,  shidl  send  a  letter  directed  to 
the  clerk  of  the  coal  market,  and  put  into  the  general 
post-ofliccj  on  the  day  on  wlucli  the  sliip  or  vessel, 
containing  coals*,  shall  sail  on  her  voyage,  or  shall 
give  to  the  ship-master,  before  sailing,  a  ecrtificate, 
signed  by  such  fitter  ivitli  date  of  lading,  master  and 
sliip's  name,  quantity  of  coals  on  board,  "  the  xisual 
names  of  the  several  and  respective  colheries  out  of 
niiich  the  said  coals  are,  and  shall  be,  wrought  and 
gotten,  and  the  price  paid  by  the  master  for  such 
coals."  Certain  penalties  attach  to  the  intromission 
of  false,  or  non-delivery  of  regular  certificates,  and 
an  additional  penalty  of  threepence  per  ton,  when 
coals  exceed  Uie  quantity  mentioned  in  the  fitter's 
certificate,  by  51bs.  in  lOOlbs. 

PreWous  to  the  passing  of  the  late  Act,  a  compli- 
cated and  expensive  pari  uf  the  machineiy  eoimected 
with  carrying  on  the  trade  in  London,  conasted  of 
the  system  of  meterage,  organised  ostensibly  for  the 
protection  of  the  public,  and  also  to  assist  in  the  col- 
lection of  various  municipal  and  other  dues. 
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Fifteen  piiiicipal  aliip  meters,  and  one  liundred 
and  fifty-eight  deputy  or  working  meters,  whose 
number  was,  on  the  alteration  of  the  law  in  the 
year  1824,  increased  from  one  hundred  and  eighteen, 
were  appointed  hy  the  city  of  Loudon.  The  prin- 
cipal meters  superinteuded  the  deputy  or  working 
meters,  whose  duty  it  was  to  ascertain  and  certify  the 
quantity  of  coal  measured  out  of  the  sliip ;  and  each 
deputy  meter  appointed  an  assistant,  who  worked 
with  liim  in  Uie  delivery  of  the  cargo.  In  order  to 
effect  thifi  object,  a  vessel  called  a  vat,  containing 
nine  bushels,  was  placed  on  the  deck ;  it  was  filled 
from  a  basket  in  which  the  coal  was  rmsed  from  the 
hold,  and  was  deemed  to  be  full  when  a  rcgidar 
cone,  twelve  inches  high,  was  formed  on  tlie  top ;  the 
vat  was  tliea  emptied  over  the  ship's  side  into  the 
bai'gc,  wliich  barge  was  divided  into  comportments 
or  romns,  as  they  were  called,  holding  usually  either 
ten  or  five  chaldrons,  pool  measure.*  According  to 
the  quautitieB  thus  ascertained  by  the  ship  meter,  not 
only  the  puhUc  dues  ami  duties  were  paid,  hut  also  the 
freight,  and  price  agreed  for  by  the  persons  who  had 
purchased  tho  caigo  calculated.  It  was  also  the  duty 
of  the  ship  meter  to  transmit  an  account  of  the  quan- 
tity  of  coal  measured  from  the  sliip  to  tlie  sliip  meter^s 
office,  to  the  clerk  of  the  coal  market^  and  lo  the  oiBce 
of  the  pruicipal  land  meter, 

Tlie  cargoes  of  coal  ships  hai  e  long  been  almost 
exclusively  delivered  by  persons  called  whippere, 
usually  provided  by  undertakers — iJic  lattcv,  too  oflen 
connected  with  publicans  and  shojjkcepers,  and  whose 
practice  has  been  to  compel  the  gangs  of  men  whom 
they  choose  to  employ,  to  pm'chasc  liquor  and  goods 

*  I'uol  mcasiiii'  ii  one  friuttli  of  n  (ihiJldrcn  vxltn  on  Dfi'iy  hrt  rhoIdmHi 
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of  those  persons  npon  very  diMulrantagcous  tenns — 
a  whipjier,  whose  pay  was  regulated  by  tho  Act>  often 
being  compelled  to  pay  two  sUillings  a-day  for  gin, 
or  beer,  wlictlier  he  drank  it  or  not.  Tlie  baizes 
employed  were  usually  the  property  of  the  coal  iner- 
ctiants,  aiid  were  not  subject  to  any  particular  regu- 
lations. It  is  provided,  however,  by  the  Waterman's 
Act,  that  no  person  !>hall  navigate  »ucb  bargee  on  the 
Thames  who  is  not  a  freeman  of  thtU  Company. 
When  the  coal  reached  the  Merchants'  AVharf,  th« 
superintendence  devolved  on  a  different  class  rf 
persons,  also  legally  appointed.  Neither  the  coal 
merchant  nor  the  buyer  had  any  controul  over  the 
nioaanremcul  of  the  coal ;  this  was  entrusted  by  law 
to  the  laud  meters :  of  tliese  persons,  there  were  four 
diWsions ;  one  in  the  city  of  London ;  one  in  West, 
niiiister ;  one  in  parts  of  Middlesex ;  and  a  fourtji  in 
tlie  coimtv  of  Surrey.  It  is  to  be  obsened,  however, 
tliat  parts  of  Uie  metropolis  within  the  county  of 
Kcnl,  and  the  principal  part  of  the  Regent's  Canal, 

Ivere  free  firom  any  such  controul.  Tlie  land  meters 
verc  entitled  to  sixj)enc€  a  chaldron  for  all  eoal  sold 
by  wharf  measure,  and  one  sliilliug  for  every  five 
chaldrons  sold  by  pool  measure.  It  was  tlie  duty  of 
B these  persons  to  superintend  the  actual  mL-asmement 
of  all  coal  removed  from  the  barge  j  to  see  the  bushel 
properly  Glled,  ami  tliree  bushels  placed  in  each  sack 
before  it  was  carried  away.  In  the  sacks,  thus  filled, 
Bit  was  dii-ccted  by  tlie  then  existing  law,  that  all  coal 
should  be  delivered  to  the  consimiers.* 

'  To  pCTsons  tiJiiitinB  I-nnilon  from  tho  wunUry.fow  obj<wu  have  appeared 
i»oro  BtribiDg  ibnn  Uie  watEgoiu  und  Loi'us  of  tbo  uixil  duolurs.  Gay,  in  his 
["Trivia,"  alluiles  Vi  tlie  bulk  und  niuDbi'i  of  ibmv  Uanui,  nliicb  in  bis 
[lltDC  Wixtetl  up  iho  HtrocU:— 

■'  WiuTc  ilic  full  cx'Imuus  of  St.  Clement  aloud, 
Whooc  iiroiimcil  Tionail*  encroach  "pwi  llw  Struidi 


I'prthisjiiing  from  nleep  luies,  the  CDlli^c  kIo^b 

Drag  theb^k  iouH^  dnutlier  curt  sut^cuedi; 

Teora  follows  tearn,  crondE  h&apL-d  on  cTOwds  appear, 

And  VTEUt  iiDpaUent  till  the  roada  gttfw  ole&r." 
"The  honoB  or  tliQ  cnlltiirs,"  »ys  Leigb  Hunt,  "&rs  irortb  naiiea  ati 
times  firom  the  iQftgai&i:<>ni'o  of  their  bail>J. "  tJoutbey  Iim  aoticod  the  men : 
"  The  most  siugultir  tigures  in  the  streets  of  the  Metropolis,"  sajuhc,  "are 
the  mta  vlio  are  employed  in  conyliig  tlie  es-rtli-coal,  which  LboY  nmOTA 
from  Uia  bargi^  to  the  waggon,  and  again  from  llie  wa^gciu  to  the  houw  npon 
their  hncks.  Tim  batk  of  the  coa,t,  Llierefore,  is  ita  wi^ll  q^uiltod  us  Iho  coooa 
breast-plate  i>f  our  eoldicrE  iu  Amorica  in  old  ijoieAj  ouil  to  pitrtcct  It  nfll 
moTV,  iha  broad  llap  of  ihe  hat  Uea  Qui  upon  the  Bhould^ro.  Thv  haul  con- 
Boqinintly  seems  lo  bonJ  unusittilly  fcrwaiJ,  nnJ  iho  whule  tigiirc  bu  llw 
appearance  of  baling  been  bowin]  buiwath  habitual  burdcne.' 
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The  coal  bushel  was  a  metal  cylinder,  19  J  inches 
diameter  inside,  7i  incli  deep;  and  in  filling  it,  the 
coals  were  to  bo  heaped  six  inches  high  iu  the  mid-  - 
d]e,  so  that  a  lino  di'a%\'n  from  the  apex  to  opposite  f 
sides  of  the  bushel,  would  be  IH  inches  in  eacli 
direction.  It  will  readily  be  perceived  how,  in  mea- 
suring such  a  commodity  as  coal,  the  quantity  called 
a  bushel  must  in  reality  frequently  vary  much ;  not 
only  as  it  might  happen  to  be  of  a  larger  or  smaller 
kind,  but  according  to  the  management  of  the  meter; 
for  although  by  the  use  of  a  sort  of  strike  called  a 
Uiangle,  the  cone  of  small  coal  might  be  pretty  accu- 
rately estimated,  yet  when  the  coimuodity  consisted 
of  large  in-egulai'  shaped  pieces,  the  case  was  widely 
dilferent.  Iu  the  delivery  of  coal  to  the  public,  a 
bushel  measure  was  required  to  be  sent  with  each 
waggon,  and  the  purchaser  was  by  law  entitled  to 
requiie  any  one  sack  to  be  measured ;  if  tliat  were 
found  deficient,  he  was  then  at  liberty  to  send  for  a 
laud  meter,  tmd  to  require  the  remainder  to  be  mea^ 
BUi'ed  iu  Ills  presence.  A  very  laige  proportion  of 
the  inhabitants  of  the  Metropolis,  however,  dexived 
no  benefit  fi'om  a  regulation  involving  such  unpleasant 
details,  where  doubt  was  eDtertaiaed, — and  whicli. 
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besides^  afforded  no  protection  to  purchasers  of  less 
Uion  nine  busliels.  'ITie  poor  especially  were  exposed 
to  hard,  if  not  to  fraudulent,  dealing,  without  redress, 
as  thej  mostly  buy  coal  from  chandlers  and  other 
«uiall  retailers,  and  iu  these  purchases  the  meter  was 
not  auUiorised  to  interfere. 

Such  liad  been  the  progress,  and  such  were  the 
existing  regulations  of  this  important  branch  of  our 
national  commerce  in  1830,  when  a  Select  Com- 
mittee of  the  House  of  Commons  was  appointed  "  to 
enquire  into  the  State  of  llie  Coal  Trade,  in  the  Port 
of  Loudon,  with  respect  to  the  several  Acts  and  regu- 
lations affecting  the  vend  and  delivery  of  coals  within 
tlie  Cities  of  London  and  Westminster  and  Liberties 
thereof,  and  In  certain  ports  of  Middlesex,  Surrey, 
Kent,  and  Essex:  and  also  to  enquire  into  tlie  price 
and  chaises  of  coal  to  the  port  of  London,  and  at  tlie 
port  of  shipment,  and  whether  any  and  what  restric- 
tions exist  with  regai'd  to  the  supply  of  coal,"  &c. 
In  pursuance  of  these  authoritative  inslmetions,  the 
Committee  ex;umned  a  niunber  of  persons  coimected 
with  every  department  of  the  entpiiiy;  from  these 
individuals,  they  derived  an  ample  body  of  evidence, 
wliich,  witli  the  report  founded  tlicrcon,  was  ordered 
to  be  printed  :  from  this  report  several  of  the  foregoing 
particulars  are  derived. 

It  was  the  opinion  of  the  Coramittee  in  tlie  first 
place,  that  the  sum  of  138.  9d.  usually  added  by  the 
merchant  to  the  price  of  coal  iu  the  river,  to  cover 
expenses,  would  be  reduced,  if  the  merchant  were 
allowed  to  conduct  his  business  with  less  restraint  j 
the  interference  of  the  land  meters  producing  a  de- 
gree of  delay  to  which  tlio  advantages  derived  from 
them  did  not  appeal'  to  bo  at  all  equivalent  :  indeed, 
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besides  tlie  inconvenieut  delay  in  the  dtscliaigiog  of 
vessels,  and  the  irregularity  of  the  metnge  as  ma-  M 
uagcd  in  dilTerent  places,  or  by  diflerent  parties  at 
the  same  place,  it  was  shown  iu  endence  that,  in  on« 
district  at  least,  "  three-fourths  of  the  coal  went  away 
without  being  measured  by  the  met«r."  Tlie  Com- 
imttee,  therefore,  on  the  ground  tliat  the  expense  and 
inconvenience  produced  by  Uie  system  of  laud  mctage 
were  not  compensated  by  any  security  to  the  public, 
gave  it  as  their  opinion  that,  if  coal  were  to  be  deli- 
vered by  weight,  and  every  facility  were  afforded  to 
the  purchaser  for  seeing  it  weigbcd,  the  public  would 
be  considerably  benefited.  The  Committee  were 
likewise  of  opinion,  that  the  system  which  the  law 
had  provided  for  the  discharge  of  coal  from  the  col- 
liers into  liie  barges,  was  altogether  defective ;  not 
only  did  they  deem  the  allowance  made  by  law  to  the 
whippera,  amoimting  to  3s.  for  each  score  of  twenty 
chaldrons,  to  be  much  liigherthan  the  current  market 
price  of  labour ;  but  tliey  demonstrated  that  much 
abuse  liad  aiiaen  in  tlie  distiibution  of  such  excem. 
As  all  the  mtnessea  concurred  in  staling,  that  in 
ports  which  were  free  from  these  regulations,  the  dis- 
charge of  tlie  cargo  was  mucli  more  economically 
conducted,  the  Committee  recommended  the  repeal 
of  the  existing  regidations  in  tliis  respect,  lea'^ing 
the  owners  to  pi-ovide  tlieir  own  means  of  unloading 
their  vessels. 

It  appeared  in  evidence,  that  the  total  jm^inents 
made  to  ship  meters,  assistants,  and  whippcrs,  on 
1,503,581  chaldi'ons  imported  in  7,031  ships,  in  the 
year  1829,  were  as  follows : — 

Metera, £^,&J0  19    4 

Wclciii' Men,  Il.y51    17     0 

WMppcrs, 107y5Rfi  13    0 


( 
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As  tliese  payments  appealed  to  be  unnecessarily 
large,  the  Committee  considered  whetlier  the  slijp  as 
well  aa  the  land  meters  could  not  be  altogether  diB- 
pensed  mth  j  they  were,  boirevcr,  of  (pinion,  that  as 
a  sura  of  about  £60,000  is  collected  annually  by  the 
city  of  London  under  various  tniBts,  the  continuance 
of  the  meters  for  that  purpose  might  be  desirable ; 
and  moreover,  that  »o  long  as  tbcy  continued  to  bo 
so  employed,  they  should  also  be  employed  in  ascer- 
taining and  charging  the  King's  duty.  Tlie  Com- 
mittee, however,  considered  it  of  tbe  utmost  impor- 
tance, not  only  tbat  a  cbange  should  be  made  in  the 
toode  in  wliich  Uie  busmesa  of  the  sliip  meter  was 
txruducted,  but  tbat  some  adjiistment  or  modification 
of  port  dties  should,  if  possible,  be  elTccted.  As  a 
reason  for  lliis  recoranieudaLion,  tlicy  refeiTed  to  the 
apparent  difference  between  the  number  of  chahlrons 
of  coal  shipped  and  tlie  ([uanlity  actually  delivered. 
This  stiiking  fact  was  illustrated  by  the  result  of 
twenty-two  cargoes  of  the  same  coal,  earned  in  five 
ships,  making  tn^ether  so  many  voyages.  Tlie  ave- 
rs^ of  tliese  cargoes  proved  tluit  the  Newcastle 
cliuldron,  as  put  on  board,  made  cut  in  the  pool  eight 
per  cent,  more  than  tlie  double  chaldron  (of  two 
London  for  one  Newcastle) ;  or  than  a  keel  of  coals 
of  eight  Newcastle  chaldrons. 

ITiat  the  system  of  breakage  notoriously  carried 
on  with  all  sorts  of  coal,*  boOi  during  Uic  voyage 
and  afterwards,  for  the  purpose  of  increasing  tlie  bulk. 


•  C«|hUin  Cochmn?,  nne  of  ibo  ownnrs  of  Uolton  CallSciy,  st&tod  oa  hi& 
munin&timi  before  thaCommitUe  of  the  House  6f  Lords,  that  "it  ijibjno 
Rieana  uitcominoti  lo  sue  tlw  Ispys  in  th«  hold,  brcaldng  Ihv  cmla  irlth  bm- 
mcfs  OS  Uisy  mc  shipped ;  tliej  Bie  iigum,"  he  aclil*,  "  broken  wh«i  ihuy  como 
to  Louilun,  for  ttao  purpo'ic  of  K«niiig  an  qtcvh  of  meeuDrr."  IFc  mcntlona 
KD  iuslitncc  wlwre  the br«a](ag;r  ruailaa  dilTnr«nci'or30  cbalilron*  In  S53. 
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aliould  have  been  reliictautly  ackuovledged,  iras 
what  might  have  been  expected :  btit  it  was  surpri- 
sing  that  some  persons  shotihl  gravely  have  professeil 
to  doubt  whether  coals  broken  into  small  pieces  really 
did  occupy  more  space  than  before  !*  It  is  x>rubable, 
indeed,  that  in  cveiy  instance,  the  excess  of  London 
pool  over  Newcastle  measure  was  not  so  great  as  it 
appears  to  liave  been  wilh  respect  to  the  above-men- 
tioned cargoes  ;  but  it  is  a  well-known  fact,  and  pro- 
bably not  better  laiown  to  any  persons  tlian  those  in 
tlie  trade,  that  coal  occupies  considerably  more  space 
■wlien  broken  than  wlien  solid.  The  accuracy  of  the 
late  Dr.  Hut-toji's  statement  on  this  subject,  was  con- 
firmed to  tlie  Committee  by  Mr.  Buddie.  "  If  one 
coal,"  says  Dr.  Hutton,  "  measui'ing  exactly  a  cubic 
yard  (neaily  equal  to  fi\e  bolls),  be  broken  into 
pieces  of  a  moderate  size,  it  will  measure  seven  bolls 
and  a  half  j  if  broken  very  small,  it  will  measmv 
nine  boUs."  There  was  no  part  of  the  trade,  from 
its  earliest  stage  to  the  last  sjje  to  Oie  consumer, 
which  was  not  affected  by  tlie  inducement  to  break 
the  coal  in  order  to  increase  the  measure.  And  w 
far  was  the  screening  of  the  coals  which  had  preW- 
ously  taken  place  at  the  pit  mouth,  with  such  im- 

■  Another  s^peclouft  objection  urged  ^iitlnst  Oie  sala  of  coals  bj  wciichl, 
on  tlio  piLTt  of  tliost:  iutureatcd  in  (hu  rot'tinlioa  of  the  breakage  syEtcm,  iru, 
th.B,t  CEie  weight  would  he  Inrreosod  by  n'Mting,  aad  ihos  tbif  |>ublio  WDKU 
ba  clivatrd.  But,  as  Mr.  Edlngtoti,  in  a  Trvalisa  on  iha  Coal  TTid«  ptSt- 
lislted  sevural  yeai>  ago,  rcronrketl,  "  tha  couLrary  1»  mors  liltelj  to  ba  (bo 
OKBC ;  fur  if  a  bualicl  of  Woilscnd  cools  bo  measured  up  dnr,  ll  «51l  ihew  lU 
wciglit  to  be  flrom  eighly-four  to  eighty-fii-e  pounds:  Ibcn  try  another  bnahel 
of  iba  name  coalt  weU  wetted— llie  weight  will  lie  fomid  not  so  grcftt;  fur  tbe 
fact  Is,  B  busbel  of  dry  coals,  if  «ivar  eo  roimd,  has  Alwajx  ft  put  smftUi 
wtiioli  runs  like  dry  saaii,  and  fUls  ap  caiilioR,  niraniig  Uie  wholo  a  mIU 
moM;  whereas  a  bus1i«l  of  wr(  ccrnJi  only  closes  up  tlie  liO'Uow  cavllj,  sad 
they  clog  together  and  will  not  weigli  «t>  iuueli  as  the  dry  cti«lx." — Tr*ati*r, 

pp.  191-isa,  widaoo. 
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mense  waste,  from  being  of  aiiy  ultimate  advantage 
ti>  the  consumer,  that  Mr.  Briuidling-,  in  liis  evidence, 
declared  the  coals  were  reduced  to  a  state,  bt-fort! 
they  were  delivered  to  tlie  retailers,  inferior  iu  point 
of  size  to  what  tiiey  would  have  been  if  put  on  board 
unscreened. 

In  recommending  so  considerable  a  chanp^e  aft  th« 
substitution  ulweight  instead  of  njeasure,  ihrougbout 
the  whole  of  the  London  coal  trade,  it  was  necessary 
to  consider  the  interests  of  individuals,  as  they  might 
be  aiffjcted  by  any  modt;  which  sliould  be  adopted  iu 
charging  the  duty.  Willi  that  view,  the  Committee 
not  only  ejcamincd  eiidence,  but  caused  experiments 
to  be  made,  as  to  the  specific  gravity  of  different  sorts 
of  coals.  It  was  tlie  opinion  of  some  witnesses,  tliat 
the  increase  of  wciglit  which  miglit  be  given  to  coals 
by  wetting  them,  would  open  a  source  of  fraud,  little 
if  at  all  iufericjr  to  that  complained  of  from  uncertain 
meterage.  It  was  obvious,  however,  as  well  from 
the  nature  of  the  substance,  as  from  vaiious  trials, 
that  large  coals  would  sustain  but  httle  moisture  com- 
paratively ;  and,  moreover,  that  watering  could  not 
take  place  to  any  considerable  extent,  upon  either 
laigc  or  small,  without  its  effect  being  very  appai'cnt : 
whereas,  in  measuring,  the  strictest  surveillance  oflen 
failed  altogether  to  prutect  the  purchaser.  As  to  tho 
gravity  of  different  coals,  the  Committee  found  no 
such  difference  in  the  varieties  raised  in  Diu-ham  and 
Northumberland,  as  to  render  weiglat  an  unfair  cri- 
terion between  them :  and  the  result  of  experiments 
as  to  the  average  weight  of  a  clialdron  of  coals  as 
delivered  iu  the  port  of  London,  led  to  the  conclusion, 
that  if  the  chaldron  was  taken  at  26k  cwt.,  and  tho 
charges  made  on  a  ton  in  the  propoxliou  of  20  lo  25  i. 
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or  4».  8 id-  to  Os.,  tlie  benefit  of  whatever  error  might 
exist  would  be  given  to  the  public. 

Haniig  given  the  foregoing  brief  abstract  of  the 
voluminous  evidence  laid  before  Parliament,  pending 
the  contemplated  alterations  in  tlie  laws  affecting  tlie 
coal  ti'ade,  it  remains  to  be  mentioned  that,  in  pur- 
suance of  the  recommendations  of  tlie  Comuiittces  of 
both  Houses,  the  sale  of  coals,  culm,  and  cinders  by 
measure,  was  abolished  witliin  all  ports  of  the  cities 
of  London  and  Westminster  by  Uie  Act  of  J831, 
before  adverted  to.  Tliis  Act  likewise  abolished  In 
the  same  places,  Ihe  office  of  land  coal-meter;  at  the 
same  lime,  authorising  the  Coi-poration  of  Iiondonto 
pay,  out  of  the  funds  placed  at  their  disposal,  such 
compensation  to  the  parties  removed,  for  tlie  loss  of 
their  situations,  as  Uie  said  authorities  should  thiidf 
proper ;  including  the  continiiation  of  aunuilies  to 
such  superannuated  meters  as  might  have  been  so 
provided  for  previous  to  the  passing  of  the  Act. 

Tlie  coi-poration  funds  adverted  to,  will  arise  ai 
follows ;  the  metage  jurisdiction  of  llic  city  anllio- 
rities,  anciently  giantcd  to  them  as  conservators  of 
the  rii  cr  Tliames,  is  suspended  for  scveji  years ; 
meanwhile,  tlie  Act  of  1831,  gives  tliem  a  duty  of 
twelvepence  per  ton  ou  all  coal,  culm,  and  cinders, 
brought  into  the  port  of  London,  to  be  applied  for 
the  purposes  set  fortli  in  former  Acts.  The  claims 
of  the  Corporation  to  dues  for  groundage  and  water 
baiUage,  arc  also  suspended  for  seven  years.  Inland 
coak  brought  into  London  by  the  Grand  Junction 
or  Padiliugton  Canals,  pay  thlrteenpence  duty  addi- 
tional, instead  of  fifteenpencc  as  formerly.  ■ 

As  the  new  regulation  reqtiired  that  all  contracts, 
existing  at  the  time  tlie  Act  took  cncct,  although 
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,€ulered   into   with  reference  to  the  old  system  of 

measure,  should  be  fulfilled  by  tlae  subatitution  of  a 

^^elivery  bj  weight,  it  was  enacted  that,  for  such 

)iui>ose,  "  twenty-five  hundi'ed  weight,  and  the  half 

)f  auotlter  hundred  weight,"  should  be  considered 

iand  taken  as  equivalent  to  one  chaldron. 

By  the  aforesaid  Act,  the  Coal  Exchange,  (wliich 

fis  stated  to  have  cost  j£60,000),  wilh  its  site,  build- 

(ings,  and  appurtenances,  as  vested  in  the  Corporation 

f.of  London  by  the  Act  47th  Geo.  III.,  is  to  continue 

.80  vested.     It  i.s,  moreover,  declared  to  be  a  free  and 

>pcu  market  for  the  sale  of  coals  brought  into  the 

of  London,  and  is  to  be  denominated  the  "  Coal 

Maiket."     Ita  govenimeut  and  sustentation  are  de- 

I  scribed  by  tJie  Statute.     A  duty  of  one  penny  per 

'ton  on  coals,  cuhu,  and  cinders,  aniving  within  any 

part  of  the  port  of  London,  or  westward  of  Gravescnd, 

is  authorised  to  be  levied  for  defraying  tlie  cxpcnaes 

of  the  Coal  Market,  &c. 

In  reference  to  tJie  removal  of  coals  from  ships  in 
the  Tliaraea,*  although  the  work  is  not  absolutely 
throivn  open  to  whomsoever  ^ill  do  it  best  and 
cheapest,  the  sphere  of  competition  is  considerably 
^ularged :  lightermen  are  allowed  to  enter  into  part- 
lip  with  woodmongers,  coal  dealers,  and  others, 
carriers  of  coals,  provided  such  co-partners  as  ai"c 

•  The  colli  iliip«  Sn  tie  Thames  «re  delivered,  as  already  stuiijd, by  a  vJesa 

hsf  nit-n  chUhI  "  Wliippcfs,"  who  wnno  foxmerly  puiJ  al  ihc  fixed  mU;  of  Ihn-o 

lill'iiigs  lor  twcnlj  clialiEronn :   tht-y  liAVo  xmiK'tiict-A  hvcu  kuoirii  Co  duUvcr 

Tsx  iHRny  as  202  chaldronii  iu  a  (lay,  on  e:xtnuiTdiiiaiy  occasLoiis :  tbcy  coul-Ji 

,  bowcivr,  work  105  wilh  page,     Tbey  consist  in  great  [lart  uf  Irishmen ;  and 

litLct-  Uio  oen  re^ulalioiis  liitvtt  efiniciKliat  opened  Ihintlofmitinont  of  tho  cool 

trade  on  the  ricM',  corn peti  lion  lifta  liwn  tlic  cousenUL-nce, — ctrlaln  gitnirs 

being  wiUJQg  lo  dcIircT  btiipt  ul  n  peuuy  per  icpii,  whUo  Qllicre  demand  Hvv 

lArlbiaifs.     Ft^^UL'tit  dU[>ults  oiij  <'(tuCIii,'t«  (.'ukui';  unil  ibo  Folicu  Mii)ji- 

|inae«  ve  rnequeiillj  called  ii|>oi]  to  iinuiitttiu  tlic  jieac«  beLwe*u  Lh?sap«iuijr 

fmi  five  fuduDg  mcii,  m  ihvy  are  ralletl. 
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not  lightormeii,  do  not  enter  into  the  business  of  con- 
veying in  ligliters,  barges,  or  otber  craft,  for  hire, 
any  description  of  goods  whatever,  except  only  such 
coals  as  may  be  lightered  by  tliem  in  their  ti-ade  of 
coal  dealers.  When  the  quantity  of  coal  exceeds 
five  hundred  and  sixty  pounds,  a  ticket  is  given  by 
the  seller,  specif^'ing  tlie  sort  of  coal  contracted  for, 
the  number  of  sacks,  weight  of  each  sack,  &c.  These 
sacks  are  required  to  contain  either  one  kuudred  and 
twelve  pounds,  or  two  hundred  and  twenty-four 
pounds  net — except  when  the  coals  are  delivered  by  ■ 
what  is  called  "gang  labour,"  when  the  quantity  * 
contained  in  the  sacks  is  left  undetermined.  The 
late  Act  also  autliorises  the  delivery  of  coals  in  bulk,  ■ 
provided  that  the  weight  of  the  cart  or  other  carriage, 
as  well  as  that  of  the  coals,  be  correctly  ascertained, 
by  a  weighing  machine  erected  for  tliat  purpose  on 
the  wharf,  so  that  the  carman  can  be  mado  cleariy 
responsible  for  the  delivery  of  the  specified  weight, 
under  a  penalty,  to  be  levied  according  to  the  amount 
of  any  deficiency  that  may  be  discovered. 

Every  carman,  talsing  out  coals  for  sale,  is  required 
to  have  a  weighing  machine,  (previously  proved  and 
marked  at  Guildhall),  attached  to  his  caniage,*  and 
w^th  it,  the  carman  is  required  to  weigh  any  sack  or 
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■  In  1831,  ilic  lorgQ  sUver  medtd  of  the  Society  of  ArU,  iru  giveo  to  Ur, 

Brehj,  Tor  a  miMjIiinv  foi  vreiKhiug  cools  ui  tmclce.  This  conuhftiicv  («i> 
ainled  simply  of  a  horizontal  bar  of  iron  girojectiog  behind  tba  w&gKcic,  and 
pbmllcL  with  lIiQ  siJeti,  to  Qiie  of  wbich  il  ia  fftsloncd.  Upon  a  Locik  aX  tbo 
«Dil  uf  this  biu'  is  mipe&ded  a  ^tLeelvard,  baling  nt  one  end  n.  acalo  which. 
]iang;s  by  four  e&nJiu  fl-om  a.  tcp.board  for  the  leception  of  iho  ndk,  and  tl 
Ihfl  other  end  a  pendnnt  veighC,  which  will  countefpoiae  Iko  hoiidml  weight 
is  tbia  aceJv.  BnC  aa  a  na^k  of  cool*  weighs  sniaetfaing  mare  than  two  hm-  ■ 
ired  weighl,  this  eacess  h  ngconuiied  by  means  of  a  small  moreaUo  wdght,  ■ 
which  slides  nJong  the  graduated  lever amn  :  it  also  Borfes,  wbes  the  »■!« 
are  poured  oat,  to  ascertiun,  the  weight  of  the  empty  sack — thus  giviac  lb* 
eiaet  weight  of  the  cojumodity  to  a  qnarl^r  of  a  poimtl. 
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sacks  upon  dfliverj  to  hia  cu3toiner»  :  tliis  weighing 
to  lake  place  iix  tlie  presence  of  a  constable,  if  the 
purchaser  chooses  to  call  one.  Stationary  weighing 
uiacliines  are  also  erected  in  convenient  situations; 
and  no  quantity  less  than  560  pounds  of  coals  is 
allowed  to  be  sold  and  deliYcrcd  without  being 
weighed. 

WhUe  recognising  the  great  improvement  which 
baa  been  effected  in  tlie  London  coal  trade  by  tlie 
substitution  of  tlie  steelyard  for  Oie  buslie]>  it  must 
not  be  imagined  by  persons  little  conversant  with  tie 
subject,  that  the  sale  of  coals  by  weight  was,  on  tlie 
coming  into  operation  o{  the  Act  so  often  adverted 
toj  absolutely  a  new  tiling  on  the  banks  of  tlie  Thames; 
for  the  fact  is,  that  the  practices  both  of  measiuing 
and  weighing  obtained  at  once,  early  In  tlie  seven- 
teenth century;  and  a  charter  of  12tli  James  I.  to 
the  Corporation  of  London,  recites  tliat  his  Majesty 
had  given  to  the  Mayor,  and  Commonalty,  and 
Citizens,  and  their  successors,  "  the  weighing  of  all 
and  singular  coals,  called  stone  coals,  pit  coals,  eartJi 
coals,  and  all  other  kinds  wdghable,  of  what  kiud, 
natm'e,  and  species  soever." 

Some  idea  of  the  extent  of  this  trade  may  be  derived 
from  the  following  statement : — In  1826,  tlie  amount 
of  coal,  culm,  and  cinders,  imported  into  the  port  of 
London,  was  1,600,229  chaldrons  equal  to  2,040,291 
tons,  25i  cwt.  being  reckoned  a  clialtU"onj  as  required 
by  the  late  Act.  At  that  time,  the  duty  paid  npon 
tJie  coal  and  cinders,  was  six  shillings  per  chaldron, 
and  upon  the  culm  sixpence; — the  entire  huportation 
produced  je467,852.  In  1830,  the  importation  was 
BO  nearly  on  a  par  with  that  of  1826,  that  there  was 
only  the  difference  of  about  £100,  in  the  amount  of 
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duty  paid.  Pi'om  tlie  1st  of  March,  1831,  these  duties 
were  repealed;  and  In  the  following  year,  (1832,) 
the  total  quantity  of  the  ahove  descriptions  of  fuel 
inipoi'ted  at  London,  wa&  1,677,708  chaldrons,  or 
2,139,078  tons,  the  amount  of  the  preceduig  twelve- 
months. In  1833,  the  quantity  of  coals  stated  to  have 
been  sold  in  the  London  coal  market,  was  2,006,653 
tons,  of  which  the  proportion  of  Stewart's  Hetton, 
and  Lamhtou's  Wallsend — the  sorts  considered  best 
for  ordinary  purposes — was  about  504,695  tons.  The 
price  of  delivering  these  sorts  at  the  cellar  of  the 
consumer,  seems  to  have  been  2G8.  per  ton. 

Another  account  makes  the  amount  much  larger. 
According  to  a  return  lately  made  to  the  House  of 
Commons,  the  quantity  of  coals  brought  coastwise 
and  by  inland  navigation  into  tlie  port  of  London,  in 
1833  was  2,014,804^  tons,  and  1834,  2,080,547  tons. 
Of  tliese,  there  came  from  Newcastle,  in  1833, 
1,060,839  tons;  in  1834, 1,142,903 tonsj  fromSnn- 
derland,  in  1833,  666,787  tons;  in  1834,  559,105 
tons.  Fi-om  Stockton,  in  1833,  170,090  tons,  in 
1834,  64,268.  From  Hull,  Goole,  Gainsbrough  and 
otijer  places  in  Yorkshire,  in  1835,  17,751  tons.  At 
present,  tlie  current  London  prices  are — best  Stewart's 
Hetton,  or  Lambtou's  Wallsend,  298.  per  ton;  best 
Newcastle,  27s.,  second,  from  258.  to  278. 


CHAPTER  XX, 


IRISH,  SCOTCH,  AND  WELSH  COAL 
TRADE. 

Importation  of  Coals  into  Ireland — Dublin  supplied 
Jrom  Wliiteliaven —  Varioiis  Coal  ports — Legislatim 
Regulations — Salts  hy  Weight  and  by  Measure — 
Coals  allowed  to  be  imported  duty  free,  for  certain 
MannJ'actories — Scotland  behind  England  in  the 
methods  of  working  Collieries — Coal  taken  to  Scot- 
land dutyfree — Sold  by  Weiyht — Scotch  Coal  sent 
coastd-ise — South  Welsh  Trade — Newport — Small 
Coal,  or  Culm — Coal  Balls. 

XRELAND,  altliough  contamiug-  wiUiin  itacli"  stiuta 
of  bituminous  coal,  and,  especially,  a  vast  deposit  of 
anttracitc  at  Kilkenny,  imports  a  l;irge  qnautity  of 
ihe  former  deseriptioii  of  fuel  from  vaiious  piu'ls  of 
Great  Britain.  Tlie  principal  sources  of  supply  are 
Whitehaven,  in  Cumberland ;  Ayrsliire,  in  Scotland; 
and  South  Wides.  Tlic  city  of  Dublin  is  chiefly 
supplied  from  Whitehaven;  tlie  exports  from  the 
latter  place  to  Ireland  ha™ig  heen,in  the  year  1828, 
upwards  of  186,000  imperial  chaldrons;  in  addition 
to  16,328  chaldrouH  from  Newcastle;  44,85)5  tons 
from  Liverpool;  and  13,250   tons  from  Laucaslur. 
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The  iinpoi-tation  from  Scotland  during  Uie  same  year, 
was  105,933  chaldrons.  The  Welsh  coals  arc  ship- 
ped for  Ireland  mostly  from  Newport,  Cardiff,  and 
Chester;  and  amounted  in  1828,  to  142,738  tons, 
exclusive  of  upwards  of  20,000  tons  of  culm.  In 
addition  to  the  consmnplion  in  Dublin,  great  quanti- 
ties of  coal  aie  brought  to  tlie  Irish  ports  of  Cork, 
Belfast,  Waterford,  Newry,  Wexford,  Drogheda, 
Dundalk,  Limerick,  Londonderry,  Sligo,  Galway, 
Westport,  Coleraine,  and  Baltimore;  Oie  relative  im- 
portance of  these  places,  in  regard  to  tlie  coal-trade 
of  Ireland  being  according  to  the  above  order  of  enu- 
meration. The  total  amount  of  coals  imported  into 
Ireland,  in  the  year  1828,  was  777,575  tons. 

Coals  for  the  above  ports  from  Wales  have  long 
been  put  on  board  by  weight :  to  ascertain  this  exactly, 
the  waggons,  previously  weighed  while  empty,  and 
marked,  are,  when  full,  run  upon  a  machine  placed 
in  the  line  of  the  railway  for  the  purpose,  so  that  the 
weight  of  the  contents  of  each  can  be  immediately 
ascertained.  Considerable  inconvenience  having  for- 
merly arisen  from  the  manner  in  which  the  coal  trade 
was  carried  on  in  Ireland,  and  particularly  in  Dublin, 
a  succession  of  statutes,  commencing  with  the  reign 
of  Queen  Anne,  had  been  obtained  for  more  effectually 
preventing  the  engrossing  and  i*egrating  of  coals,  and 
also  for  preventing  abuses  in  consequence  of  combi- 
nations to  raise  the  price  of  the  commodity.  These 
statutes  were  repealed  by  an  Act  passed  in  1832, 
>vith  the  exception,  that  the  impost  of  one  sbilliug 
per  ton,  upon  all  coal  and  culm  landed  within  the 
city  of  Cork,  is  continued. 

As  one  great  aource  of  fraud  and  litigation  hail 
been  the  substitution  of  a  superior  denomination  in 
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lieu  of  the  proper  uame,  upou  iuferior  descriptions  of 
coal,  especially  in  reference  to  tliat  taken  from  Wliite- 
haven,  tJio  last  Act  re<juires,  that  on  a  conspicuous 
part  of  every  vessel,  in  ivliich  coals  shall  be  jnibUcly 
offered  for  sale  in  any  port,  harboiir,  or  river  in  Ireland, 
there  sliall  be  affixed  a  board  or  label  painted  witli 
the  reputed  najue,  or  commonly  received  denomina- 
tion of  the  coals ;  and  also  the  nanie  of  the  port  from 
which  the  cargo  has  been  brought,  together  witJi  the 
prices  at  which  the  coals  ai'e  offered  for  sale ;  in  de- 
fault of  a  compliance  with  which  regulation,  a  penally 
often  pounds  is  incurred. 

Coals,   which  were  formerly  sold  in  Dublin  by 
measure,  as  latterly  in  England,  and  under  (lie  super- 
intendence of  authorised  meters,  as  well  for  the  pro- 
tection of  the  public,  as  to  facilitate  tlie  collection  of 
certain  dues,  have  for  many  years  been  mostly  sold, 
and  the  city  duty  of  Is.  9d.  per  ton,  charged  by 
weight;  a  small  steelyard  being  for  tliia  purpose  placed 
on  the  deck  of  the  ship.    The  validity  of  sales,  how- 
ever, was  made  to  depend  upon  the  presence  of  the 
officer,  until  the  passing  of  the  Act  of  2  Will.  IV, 
Tendered  the  employment  of  licensed   meters   and 
weigh-masters  optional  on  the  part  of  buyers  and 
sellers,  who  were  declared  to  be  at  liberty  to  employ 
"whomsoever  they  might  think  fit,  in  connexion  nilh 
sale,  measurement,  weigliing-,  delivery,  or  storage. 
Six  months  after  tlie  pasaing  of  the  above-mentioned 
Act,  another  was  passed,  giving  compensation  to  the 
coal-meters  according  to  certain  specified  terms;  for 
which  object,  fourpence  per  ton  is  levied  upon  all 
coals,  not  Irish,  brought  into  the  city  of  Dublin,  and 
no  vessel  is  allowed    to  discharge  her  cargo   until 
the  duty  is  paid.     These  duties  which  are  but  tempo- 
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rary,  may  be  reduced  as  the  annuitant  meters  die  o^ 
or  accept  certain  situations  of  emolument ;  and  they 
are  finally  to  determine  and  cease  sdtogetlier,  wlieu 
there  shall  remain  no  longer  any  claimant  according 
to  the  statute.  But,  pending  that  issue,  tliere  is  a 
clause  exempting  from  the  aforesaid  duty  of  fourpence 
per  ton,  all  coals  imported  into  Dublin,  for  the  bona 
fide  use  of  the  glass,  sugar,  and  salt  manufacturers, 
and  for  the  use  of  distillers,  brewers,  calico-printers, 
iron,  brass,  and  metal  founders ;  paper,  woollen,  and 
linen  manufacturers ;  dyers,  chemical  worhers,  and 
all  other  coals  required  for  the  use  of  manufactories. 
For  tliese  purposes,  the  consTunption  is  very  conside. 
rable,  while  in  private  houses,  especisJiy  iu  situations 
remote  Irom  the  capital,  this  valuable  fuel  is  much 
too  expensive  to  become  common.  Tt  ■will,  however, 
be  recollected,  that  in  addition  to  native  andimpoited 
coal,  Ireland  is  abundantly  supplied  with  peat,  wliich, 
not  onlj  is  the  common  fuel  of  the  poor,  and  iudeed 
of  all  classes,  in  some  districts,  but  it  is  also  brouglit 
in  bargea  by  the  grand  canal,  and  consumed  to  a 
great  amount,  along  with,  or  instead  of  coal  in  the 
capital  itself. 

Scotland,  as  cJready  stated,  contains  vast  deposits 
of  various  hinds  of  coal ;  but,  notwithstanding  this 
fuel  has  been  worked  in  that  country  for  a  period  of 
five  or  six  hundred  years,*  tlie  drawing  and  ptxn>ping 
machines,  no  leas  than  the  undergroimd  an-angements, 
were  imtil  lately  in  every  respect  much  behind  those 
of  om-  English  collieries  :  even  the  .system  of  tubbing 
back  the  water  by  the  erection  oi  a  sheathing  of  tim- 

■  The  first  mention  of  rual  tiiac  occiirs  in  any  oborUir  r«ltuivn  to  5<rniUnil, 
oocuTB  la  n  gmnt,  oxccutad  in  Llio  ycur  1291,  in  favour  of  the  Abbo4  ud 
Convvut  uf  DuDfi'TRjline,  rtuil  the  pHvilcgu  of  (ligging  cvnl  in  the  lAodc  of 
Pillcncrieff,  in  Uio  couniy  fi  FIJV. 
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bcT  inside  Uie  shaii,  a  practice  almost  universal  in  t]io 
Northiimberland  coUieries,  was  only  introduced  a 
few  years  ago.  Ilie  inti'oductiou  of  cast-irou  tubbing, 
■whicli  is  at  once  so  durable  and  convenient,  was  firal 
effected  by  Mr.  M.  Dunn,*  at  Preslon Grange  Colliery, 
near  Edinbiu^h,  in  1830.  Tliis  gentleman  waa  also 
the  first  to  introduce  the  practice  of  tubbing  into  Ire- 
land, he  liaviug  applied  it  for  the  first  time  in  the 
sinkiiig  of  one  of  the  Castle  Comer  pits  in  the  county 
of  Kilkenny,  where  a  plank  slieathing  of  ten  fathoms 
long,  supported  by  inside  cribs,  accomplislied  the 
Mimiing  of  a  tiact  of  coal,  without  that  method  unat- 
tmnable. 

The  consumption  of  coal,  culm,  or  cinders  in  Scot- 
land is  not  burdened  with  any  duty,  as  the  commodity 
is  both  imported  and  carried  coastwise  without  restric- 
tion ;  a  drawback  being  allowed  upon  all  coal  re-ship- 
ped for  Scotland  from  any  port  in  which  it  may 
preriously  have  paid  the  dnty.  Tliis  circimistance, 
while  it  gives  lo  the  country  all  tlie  advantages  of  an 
open  trade,  at  the  same  time  brings  the  Newcastle 
traders  into  dii-ect  competitian  with  the  Scotch  colliers 
almost  at  tlie  very  mouth  of  their  pits. 

Edinburgh  is  mostly  supplied  with  good  coal,  as- 
eimilatiug  to  the  English  in  quality,  from  pits  iii  the 
neighbourhood  ;  especially  from  the  coUienos  of  Lord 
Elgin.  The  coals  were  fonnerly  sold  by  measure  in 
the  city,  but  fraudulent  tricks  being  common,  and 
complaints  consequently  arising,  as  in  the  sister 
capitals,  the  Magistrates  resolved  tltat  they  should  be 
sold  by  weight,  and  to  facilitate  this  object,  they 
established  steelyard  weighing  machines  at  convc- 

*  Mr.  Diuui  receiTcd  in  ]80/i,  tbe  Gnt  silT«r  medal  of  Ihe  BdiiiliiLi;Bh  So- 
cielf  of  Art*,  for  the  appEUnllon  of  cul-iron  tubbing  in  Scall«n(L 
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nient  corners  of  tlie  streets,  where  any  person  may 
have  his  purchase  weighed.  The  wajfgoncr  who 
takes  the  coals,  receives  a  ticltet  from  the  coal  agent 
specifying  the  weight  of  the  load ;  and  if  a  pur- 
chaser chooses  to  have  it  weighed  at  any  of  the  ma- 
chines, and  finds  it  short  of  the  quantity  charged,  the 
carman  is  liahle  to  make  good  the  deficiency.  Cualii 
are  Ukewise  sold  by  weight  in  the  city  of  Glasgow, 
which  is  well  supplied  from  the  collieries  of  the  Duke 
of  Hamilton,  Mrs.  Dixon,  and  a  great  number  of 
others,  in  the  immediate  district.  In  lS2d,  there 
was  shipped  from  Scotland  and  sent  coastwise  to  va- 
rious pai-ts  of  Great  Britain,  233,338  tons  of  coal;  to 
Ireland,  as  we  have  already  seen,  40,295  tons;  to 
the  British  Colonies,  18,635  tons;  to  other  foreign 
countries,  13,305  tons,  making  a  total  of  305,573 
tons.  Dming  the  same  year,  the  quantity  of  coals 
imported  at  the  following  places  collectively,  viz.  :— 
Leith,  Dundee,  Montrose  and  Arbroath,  Bau£^ 
Greenock,  Aberdeen,  Kirkaldy,  Inverness,  Grange- 
mouth, Thurso,  Dmnfiies,  Irvine,  Lei-wick,  Stomo- 
way,  Kirkwall,  Port  Glasgow,  BoiTowstoness,  Stran- 
raer, and  Campbeltown,  amounted  to  283,059  tons, 
charged  by  weight  j  to  which  has  to  be  added  194,109 
chaldrons,  sold  by  measure. 

The  immense  size  and  vast  contents  of  the  great 
Welsh  coal  basin,  have  been  previously  adverted  to. 
From  that  all  but  inexhaustible  depositor^',  prodigious 
quantities  of  the  various  kinds  of  coal  are  sent  to  dif- 
ferent parts  of  the  United  Kingdom  :  the  working  of 
collieries  having  amazingly  increased  of  late  years, 
owing  in  great  part  to  the  extended  advantages  of 
canals,  and  rail  or  tram  roads.  Mr.  Coffin  stated  in 
1829,  that  twenty  years  previous,  there  were  hardly 
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any  coals  shipped  in  Newport — perhopa  not  a  thon- 
sand  tons  in  the  coiirse  of  tlie  year ;  whereas^  at  the 
period  named,  the  sliipment  amounted,  collectively  in 
tliat  port  alone,  to  nearly  fil"teen  hundred  tons  a  day. 

There  is,  as  already  intimated,  an  extensive  trade 
in  coal  carried  on  between  South  Wales  and  Ireland. 
The  ports  of  sliipment  are  principally  Cardiff  and 
Newport,  Swansea  and  Neath ;  and  Hie  vessels  used, 
are  generally  from  120  to  200  tons  burthen.  The 
quantity  sent  from  the  former  of  these  porta  in  1829, 
has  been  stated  at  about  60,000  tons ;  and  from  the 
otlicrs,  at  about  550,000  tons.  Newport  enjoys  an 
exemption  frx>m  tlie  duty  of  four  shillings  per  ton 
collected  upon  Welsh  coal  shipped  from  every  other 
part  of  the  Principality.  This  advantage  was  given 
during  the  reign  of  George  the  Third,  by  an  Act 
wtich  declares  all  vessels  going  to  the  castwaid  of 
the  Holmes,  (two  islands  in  the  Channel),  to  be 
duty  free.  As  this  regulation  gives  almost  the  ex- 
clusive benefit  of  the  Welsh  coal  trade  between 
Bridgewater  and  Bristol,  to  Newport,  the  sliippers  of 
Cardiff,  whose  harbour  is  only  excluded  by  falling 
about  half-a-mUe  on  Uie  wrong  side  of  the  line  drawn 
from  the  Holmes,  loudly  complain  of  the  preference : 
at  the  same  time  characterising  it  as  "a  clause 
slipped  into  the  Monmouthshire  Canal  Act." 

The  exemption  from  duty  here  alluded  to,  had  the 
effect  of  opening  up  coals  at  a  greater  distance  from 
tlie  market  than  otherwise  tliey  might  have  been — 
the  Newport  coals  travelling,  on  an  average,  from 
twelve  to  fifteen  miles  by  the  tram-roads :  they  are 
consequently  considered  to  be  dearer  than  coals  that 
have  only  to  be  carried  half  that  distance  to  the  ship- 
ping port,  by  the  amount  of  such  cxira  haulage  and 
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tonnage;  the  consumer  lia\'iug  sometimes  had  to  pay 
six  shillings  a  ton  at  Newport,  when  the  same  might 
liave  been  purchased  at  Lydney  for  3s.  6(1.  In  refe- 
rence to  this  matter,  David  Musliett,  £sq.,  a  well 
known  iron  and  coal  master  of  Gloucestershire,  stated, 
in  his  evidence  before  a  Committee  of  the  House  of 
Lords  in  1830,  that,  while  at  Lyduej,  the  small  coal 
was  required  to  pass  through  a  three-eiglitlis  of  an 
inch  riddle,  Newport  shipped  it  without  either  riddling 
or  duty  in  the  markets  within  tlie  Severn.  The  ports 
of  Swansea  and  Neath,  which  are  not  within  the 
Severn,  were  permitted,  it  was  alledged,  and  con- 
trary to  regulation,  to  ship  all  their  small  coal  at  the 
lower  duty,  and  subject  nominally  to  a  two-inch 
riddle,  though  seldom  enforced,  even  of  this  lai^ 
size.  The  coal  here  alluded  to  is  not  only  small,  bat 
considered  to  be  of  a  very  inferior  quidity.  ifr, 
Mushett  says,  that  in  1828,  not  a  single  ton  of  that 
description  was  sold  at  Lydney,  whereas  there  was  _ 
sliipped  during  the  same  year  at  Swansea,  upwards  | 
of  fifty  thousand  tons  of  small  coals,  nominally 
subject  to  a  two-inch  screen  j  not  a  binding  coal,  but 
a  iVee  bmniiug  coal.  It  was  sliipped  under  the  de- 
uominaliou  of  bastard  culmj  it  is  in  an  iutermediatc 
stale  between  atone  coal  and  bitimiinous  coal;  it 
burns  easily,  wiUi  a  little  flame,  but  does  not  adbere 
much  together.  In  the  same  year,  the  stone  coal 
culm  exported  from  Swansea  was  upwards  of  sixty- 
four  thousand  tons  :  it  is  chiefly  used  in  the  furnaces 
of  steaiu-engines,  and  for  smelting.  When  these 
coals  from  Ihe  Welsh  ports  are  sliipped  for  foreign 
markets,  the  owuera  of  tlie  vessels  are  obliged  to  | 
enter  into  a  bond  that  the  vessel  shall  proceed  to  the 
port  for  which  it  is  detued  out.    Stoue  coal  culin, 
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from  ils  slow  comlmstioii,  anJ  llic  long  stonily  heat  it 
is  capable  of  affoidiuia;^,  is  well  adapted  for  lime  burn- 
ing', and  large  qnaiillHes  are  exported  for  tbat  purpose: 
mixed  witli  day  so  as  lo  form  balls,  it  is  also  used  in 
Wales  for  domestic  purposes.     In  the  cottages  of  the 
peasantry  in  the  countiea  of  Glamorgan  and  Carmar- 
tlien^  and  more  especially  in  Pembrokeshire,  these 
halls  form  the  principal  article  of  fuel.     The  culm 
and  clay,  being  first  thoroughly  mixed  hy  the  bare 
feet  of  one  or  other  of  the  female  part  of  the  family, 
are  moulded  into  balls  of  an  oval  shape,  and  the  good 
housewives  not  nnfrequeutly  display  their  taste  by 
the  fanciful  way  in  -which  they  place  these  balls  edge^ 
wise  in  the  grate,  each  row  being  inclined  at  a  dilTer- 
ent  angle ;  and,  under  tlie  active  influence  of  that 
passion  for  whitewashing,  (which  extending  from  the 
church  belfry  to  the  pig-sty,  adds  very  materially  to 
tlie  picturesque  nature  of  Welsh  scenery,)  tliey  are 
not  nnfrequeutly,  together  with  tlie  bars  of  the  grate, 
■whilewaBhed  also.     Tliese  balls  are,  as  may  readily 
be  supposed,  difficult  to  ignite,  but  being  once  lighted, 
bum  for  a  great  length  of  time,  and  being  renewed 
at  the  top  as  they  slowly  consume,  the  file  is  not 
allowed  to  go  out,  in  some  cases,  for  many  years  j 
snch  a  catastrophe  would,  indeed,  be  regarded  by  a 
tliriffy  housewife,  as  an  imhtclcy  omen.    The  appear- 
ance presented  by  a  fire  of  this  description,  with 
various  articles  of  linen  hung  up  to  dry,  absolutely 
in  the  chimney,  (for  the  balls,  like  stone  coal,  emit 
neither  smoke  nor  flame,)  is  not  a  Utile  singular  to 
any  one  accustomed  to  the  "  bleeziug  ingles,"  and 
"black  diamonds"  of  the  North  of  England.* 

•  FoFBtor's  01)serTatianB  on  Ibo  Soulb  Wolsli  Cool  BaaiD,  in  Trans.  Neir* 
cutlc  KM.  nisi.  Soc  Tol.  r,  p.  94. 
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Manufacture  of  Toys^  hStc.  Jtovi  Glance  Coal,  Cannel 
Coal,  and  Jet — Pulverised  Coal — Copperas — Bi' 
immnous  Products  of  Coal — Pitch  Lake — Early 
Experivients  on  Mineral  Tar — Natural  Fountains 
of  Oas-^Earl  of'  Dvndonald's  Patent — 7%e  Dis- 
tillation of  Coal — Pirst  exkihition  of  Atiifidal 
Gas — Manufactured  for  purposes  of  Illumination 
— Pesidual  Mutters — Ammoniacal  Liquor  and  Coal 
Tar — Incineration  of  Coal — Hard  and  Soji  Coke 
— Processes  of  Preparation — Branching  Coal — 
Smoke,  Soot,  and  Ashes. 
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J.  HE  more  (Hrect  conversion  of  coal  in  substance 
into  a  variety  of  articles,  lias  been  already  mentioned 
in  a  previous  Chapter  :  it  need,  tlieiefore,  only  be 
repeated  here,  tbat  while  glance  coal  is,  in  some 
countries,  largely  appropriated  to  the  formation  of 
trijikets,  as  cannel  coal  is  in  our  own,  it  is  to  the 
depositories  of  jet,  the  most  perfect  of  the  lignites,  and 
itself  a  species  of  coal,  that  the  English  artist  is  in-  I 
debted  for  the  material  most  higlily  prized  as  a 
substitute  for  black  amber.  Ilih  substance,  of  un- 
doubted ligneous  origin,  is  frec[uently  met  with  in 
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the  sandstone  rock  about  Whitby  and  Scarbrongh, 
from  whence  it  is  sent  to  London  and  Birminghajn : 
it  occurs  in  pieceH  of  vaiious  sizes,  and  ia  valuable 
according  to  its  quality.  There  is  an  immense  block 
of  beautiful  jet  from  the  former  of  tiie  above  locaJitiea, 
in  tlie  Museum  at  Newcastle.  "When  of  fiuc  gimn, 
it  yields  freely  to  the  file,  and  to  the  tools  of  the 
turner;  and  vast  quantities  of  it  are  annually  con- 
sumed in  the  manufactiuiiig  of  beads,  crucifixes, 
brooches,  boxes,  and  other  persona!  ornaments  and 
■toys. 

Coal,  in  a  pulverized  statOj  ia  an  article  of  com- 
merce, there  being  a  manufactory  of  coal  and  coke 
dust  at  Wigau,  in  Lancaghu-e  :  and  it  is  said  of  the 
celebrated  John  Gal!,  that  in  early  life,  he  read  many 
books  ou  astrology,  alchemy,  and  witchcraft;  and 
from  the  study  of  such  occult  subjects,  he  seems  to 
have  imbibed  some  strange  notions,  which  his  strong 
sense  has  not  altogether  eradicated.  The  only  useful 
result  of  liis  study  of  the  black  arts,  was  the  appro- 
priate discovery,  tliat  coal  pounded  to  an  impalpable 
powder,  makes  an  imperishable  black.  Gait  liints, 
that  this  might  have  turned  out  a  profitable  specula- 
tion, had  he  pursued  it:  and  he  generously  promul- 
gates it  for  the  benefit  of  modem  practitioners  of  the 
black  arts,  whether  in  ink,  blacking,  or  paint-making. 

If  we  take  a  lump  of  coal,  of  a  certain  description, 
and  expose  it  for  a  time  to  the  influence  of  moisture — 
say  lo  the  rain,  and  then  evaporate  the  liquid  in  which 
it  has  lain,  we  shall  obtain  sulphate  of  iion,  or  green 
vitriol.  If  tlie  coal  be  next  submitted  to  a  strong 
heat  in  an  iron  retort,  and  the  fume  which  arises  be 
passed  through  water,  the  obviously  resulting  products 
will  be  hydrogen  gas  and  coal  tar,— the  former  mn- 
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ibnn  aud  liighly  mflaniiuable,  tlie  latter  a  black 
odorous  liquid.  Having  yielded  tliese  matters,  tk) 
contents  of  tlie  retort  will  hare  token  that  form  known 
by  the  name  of  coke. 

Tlie  above  is  descriptive,  not  of  merely  luboi"atory 
experiments,  but  of  economical  processes,  which  are 
every  day  caiTied  on  iu  the  conversion  or  nnaiysia  of 
coal,  on  a  birge  scale.  In  the  laboratorj'  of  nalore, 
as  well  as  in  tlie  crucible  of  the  experimenter,  not 
only  these,  but  various  otlier  products  are  eliminated. 

Altliuugb  we  have  assumed  that  fiom  one  lump  of 
coal,  the  above-mentioned  results  might  be  derived — 
which,  indeed,  would  not  be  an  extiaordinary  case — • 
■it  will  be  obvious,  nevertheless,  tluit  certain  sorts 
must  be  more  or  less  adapted  for  paiticular  pui'poses, 
according  to  their  composition. 

At  Newcastle-upon-T^Tie,  as  well  as  in  other  col- 
liery districts,  martial  pyrites  are  often  foimd  mixed 
with  the  coal  in  such  abundance,  as  to  render  the 
latter  unsaleable  for  fuel ;  hut  persons  arc  employed 
to  pick  out  these  "  brassy  coals,"  as  tliey  are  called, 
and  remove  them  to  a  proper  place  where,  in  process 
of  time,  they  become  acidified  aud  fit  for  the  produc- 
tion of  green  Aitiiol. 

The  iron  contained  in  the  martial  pyrites  ia  in  a 
metallic  slate,  and  comhuied  with  sulpluir,  'ilie  su- 
per-sulphui-et  of  iron  in  this  mineral,  is  converted  into 
sulphate  of  iron  at  the  great  copperas  works,  by  ex- 
posing the  pyritical  coals  to  tlie  air  and  rain  for 
several  months  in  large  beds  prepared  for  the  purpose. 
The  sulphiu-  decomposes  the  water  wliich  falls  upon 
the  beds,  and  is  itself  converted  thereby  into  huI- 
phuric  acid,  which  combining  with  the  iron  forms 
the  salt  in  question ;  and  this  is  aftei^waixls  extracted 
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from  t]ie  mass  hy  lixiviation  and  crTstallizaliou.'^ 
Tliere  arc  several  pliicej*  where  g^recu  vilriul  is  thus 
|>rocured,  in  tlie  iieigliboiu-hood  of  NewcsLstle ;  and 
the  process  is  canicd  on  upon  a  large  scale  at  Dept- 
ford,  neai*  London.  Beiintifu]  natm-al  crvsta  s  of  tliis 
salt  are  occasionally  met  with :  pieces  of  green  vi- 
triol used  to  be  collected  iu  great  abundance  from 
crevices  iu  tlie  pillars  of  the  deserted  coal-worka  at 
Howgill,  near  Whiteliaven  :  this  substance  is  also 
found  shooting  from  p)Tites  of  iron  iu  the  vicinity  of 
the  coal  in  other  places. 

We  have  elsewhere  adverted  to  tlie  tendency  of 
iron  pyrites  to  origiuate  spontaneous  comlinslion, 
when  mixed  witli  bituminous  coal  in  a  conimiuiited 
etate  :  this,  however,  only  takes  place  where  the  mass 
is  exposed  to  the  free  action  of  the  atmospliere  ;  and 
there  seems  no  reason  to  suppose  such  a  phenomenon 
occurs  in  the  depths  of  tlie  mine,  where  air  is  ex- 
cluded, and  the  niaterials  are  in  situ — though  a  dif- 
ferent opinion  formerly  obtained.  Klaproth  believed 
that  the  Carlsbad  waters  were  heated  by  a  large  bed 
of  coal,  set  on  fire  by  iron  pyrites,  and  that  iron  py- 
rites, coal  limestone,  and  salt  springs  were  tlie  raw 
Diatcrials  out  of  which  Nature  elaborated  the  hot  mi- 
neral waters — an  liypotliesis  now  exploded,  as  Jmne- 
Bon  obsen'es,  both  on  geognostical  and  chemical 
grounds. 

ITie  elaboration  of  petroletmi  or  mineral  oil,  which 
has  been  found  in  nearly  all  the  countries  of  tlie  globe, 
varying  from  the  finest  Persian  naphtha,  through  all 
the  gradations  of  the  white,  reddish  brown,  and  black: 
rock  oil,  to  the  impiu-o  earthy  pilch,  has  been  usually 
ascribed  to  some  eubteiraneau  process  of  tbarring 

•  Parfees. 
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and  combustion  undergone  by  ilie  coal  in  its  natnral 
deposit.  There  is,  however,  some  disagreement  be- 
tween chemical  authorities  in  their  conclnsions  re- 
specting the  probable  oiigin  of  napbtJia — one  indivi- 
dual discos  eiiug  in  its  composition  products  indicative 
of  destructive  distillation,  and  another  obtaining  re- 
sults similar  to  those  yielded  by  oil  of  turpentine,  a 
product  of  vegetable  life  separated  at  a  comparatively 
low  temperatiu'e.  From  a  series  of  investigations  on 
Persian  and  commercial  naplilhas,  by  Dr.  Gregory, 
the  results  of  which  were  laid  before  the  Royal  Society 
of  Edinburgh,  that  gentleman  concludes,  that  if  both 
descriptions  experimented  upon  were  genuine,  there 
must  be  at  least  two  lands  of  naphtha — one,  a  prcv. 
duct  of  destnictive  distillation,  the  other  the  oil  of 
turpentine  of  the  pine  forests  of  which  our  coal  fields 
are  formed,  separated  by  a  gentle  heat,  either  before 
or  after  their  conversion  into  coal.  Dr.  Keichenbach, 
who  has  recently  succeeded  in  obtaining  pure  petro- 
leum from  coal  by  aiiificiaJ  distillation,  considers  that 
our  mineral  coal  is  nothing  but  the  turpentine  oil  of 
the  pines  of  former  ages,  which  have  been  converted 
into  coal.  Petroleum  wells  he  considers  to  be  feeble 
distillations  of  large  beds  of  coal,  and  produced  by 
tlie  universal  subterranean  heat  of  the  globe.* 

Tliere  are  three  varieties  of  bitumen,  which  appear 
lihe  the  rock  oils  in  diflferent  stages  of  spissitude  or 
induiation : — 1.  Earthy  bitumen,  wliich  does  not  occur 
in  this  country ;  at  a  place  called  Puy  de  la  Lege, 
in  France,  it  is  so  viscid  that  it  adiieres  strongly  to 
the  foot  of  the  traveller.  It  is  found  in  the  East,  in 
Persia,  and  elsewhere,  and  is  used  for  plasters  as  pitch 
is  used  in  Uiis  coimtry,  and  also  as  a  coarse  Tarnish. 

•  Jwneaon'a  EJia.  Phil.  Joum.  1834.  p.  376, 
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2,  Ehistic  bituiuen,  vr  uiiueral  cnuutcliouc,  m>  c>illL>d 
from  its  resemblance  to  the  coiunioii  Iiulinii  rubber, 
and  some  of  the  properties  of  whidi  it  possestscs.  It 
is  found  in  the  Odin  Mine  at  Caslletou,  Derbvsliire, 
and  in  the  coal  mines  at  Moutrelaie^  iu  Fmuce..  at  Uie 
depth  of  ihiity-tive  fatlioms,  where  it  is  of  a  blacker 
hruwn  colour  than  from  Derbyshire.  3.  Cunipacl 
bitumen,  or  asphalt.  It  is  found  in  tlie  Palatinate, 
in  Franco ;  at  Ncufchatel,  in  Switzerland ;  in  largo 
strata  at  Aolona,  in  Albania  ;  and  in  lai'gc  pieces  on 
tlic  shores,  or  floating  on  the  siu'face  of  the  Asphaltic 
Lake,  in  Judea,  called  the  Dead  ISea.  it  abounds 
iu  tlie  islands  ofBaibadoes  and  Trinidad,  iu  the  West 
Indies.*  Tn  the  latter,  it  occui-siu  n  vast  lake,  three 
miles  In  circumference,  called  the  Pitch  Lake;  the 
thickness  of  which  is  unknown.  A  goutle  heat  reu- 
ders  it  ductile,  and  when  mixed  with  gi-ease  or  com- 
mon pitcli,  it  is  used  for  paying  tlie  bottom  of  ships. 
Bitumen  enters  into  the  compoeiliou  of  Oie  black  in- 
durated shales  which  accompany  common  coals  :  it  is 

V  *  Our  latent  accounts  of  the  1*114:1]  Lake  are  Lboae  givno  bj  Wobslcv  in  the 
deftcrifitioiioriiis  vuyngei  f^^"^  ^^^^  uavignior  it  apjiodrs  ihal  Uiu  pikti,  6U- 
ing  u  il  dtws,  t  cvtiiy  hair-n-cuilie  in  lengtli,  Is  a  dull  blacic  boUiI  aubit'l«iu«, 
breaiing  with  on  ercu  fractura.  coaly  icralcbcd  with  a  kniru,  and  eniiniiiK 
n  nmull  like  cunl  tur.  Ai  uLoul  310  V.  ii  fueeeintw  n  toft  mius,  but  docs  not 
run  like  comuiou  iiUch— fiom  wUicti  also,  it  lUffors  ia  thtmiciil  coiupoiilioB. 
It  b  UBwl  in  mcindUig  lli>)  raacb  at  Triniditd,  ucil  fui  ceiupoting  >Cmi<ii  uaJvr 
tvKtur;  it  lia>  uIki  tn^cn  fiuplo^cii  to  o^Jlaiu  giis,  What  is  aiuiX  nmurkable, 
(he  groiiiid  U>  M  coniii(l«m|jlu  extent  in  tho  vicinit;  nf  the  lake,  ap|iean  a«  if 
du  eonieau  of  &  pitch  bcuTDl  had  been  Ttiiied  with  tliu  soil,  unJ  yet  on  it 
rsglMioB  thrives  ItuuriuBlly,  tbc  piuQ  apples  gr^iwii  Ltiorcon  being  accounted 
punicularly  gooJ.  Uiu  uuHqus  euougb  tliai  lli<.'  ruynger  whose  JuMriptlon 
Is  ben  coniU'n«rd,  nut  only  hi«iii!i  lo  doubt  tLe  Togouible  origin  of  coal,  but 
toinvcit  tho  usual  Ui>acrry,  wbicli  aactibeathe  pitcli  lake  to  lUHtiUation  of  car- 
lionoCMnu  mattor.  U  Is  not  necessary  Iu  give  the  dp  tails  ;  be,  hoiruFcr,  sup. 
pnscN  that  "  the  coal  fonui.ti(ins  of  our  otru  coimtrv  Euay  ^robublv  have  U>»U 
originaUi' iu  Ihc  uudu  sluie  aa  now  am  th^  pltdi  grounds  of 'I'limUad,"  aa 
hyputhniiiH  "  vbich  would  lund  coiuEiderably  to  uxpluitt  aomo  of  llie  prtsenf 
lUunualouH  appvaruBuvB. "  It  is  aJdci],  "  tlie  pitch  grounds,  in  m;r  '^pi'uon, 
HI  priiDvi\liid>,  luul  Jv  not  reauli  from  thu  i-unvcnion  o(  vrgcUible  inaltar.'* 
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also  the  colouring  matter  in  certain  species  of  lime- 
stone or  black  marble.  Hatchetine,  a  black  wax-like 
substance,  occurring  in  the  vbins  among  the  ironstone 
at  AJerthyi-  Tydvil,  in  SoutU  Wales,  appears  to  be  a 
peculiar  species  of  bitumen. 

Mellite,  Retinaspbalt,  and  fossil  copal,  are  sub- 
stances conmionly  fount!  in  connexion  with  bitumi- 
nised  wood  ;  they  have  been  supj>ased  to  he  vegetable 
resins,  changed  by  the  process  of  mineralization,  to 
whicli  the  latter  have  been  subjected:  or  bearing  a 
similar  relation  to  tlie  matter  of  tlie  lignites  from 
whence  they  may  possibly  have  exuded,  tliat  the 
true  bitumens  do  to  the  carbonaceous  deposits  from 
which  they  are  derived,  and  which  owe  to  them  their 
different  degress  of  inflammability. 

The  foregoing  are  substances  eliquated  by  nature, 
for  the  most  part  in  profound  obsciuity,  but  probably 
from  coal  seams ;  products,  some  of  a  similar  and 
others  of  a  different  composition,  are  constantly  ex- 
hibited by  art.  The  most  common  of  tliese  is  the  coal 
tar  of  our  gas-works.  The  manufactme  of  this  liquid 
on  a  large  scale,  and  with  a  commercial  object,  long 
preceded  the  idea  of  applying  tJie  ijiflaramable  vapour 
so  abundantly  evolved  during  the  process,  for  purposes 
of  Ulumiuation.  In  a  work  published  at  I'rankfort 
in  1683,  by  John  Joachim  Beclier,  he  says,  "in  Hol- 
land there  is  turf,  and  in  England  there  are  coals, 
neither  of  which  sire  good  for  burning,  either  in  apart- 
ments or  smeltiug-houses.  I  have,  however,  disco- 
vered a  method  of  burning  botli  these  to  good  coals, 
»o  that  they  shtdl  uot  only  produce  no  smoke  or  bad 
smell,  but  yield  as  strong  a  heat  for  melting  metals 
as  that  of  wood,  and  ikrmv  out  siickjiames,  thai  ajbot 
of  coal  sfiall  maJceaJlame  ten  feet  long."    Here  we 
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have  not  only  tJic  idea,  but  an  actual  description  of 
the  pbenomenon  produced  by  a  commou  gas  appara^ 
tus.  The  author  proc-eeiht: — "Tills  I  have  demon- 
Btraled  at  ilie  Hugue  with  turf,  and  proved  here  iu 
England  with  coals,  in  the  presence  of  Mr.  Boyle, 
by  esperimanta  made  at  Windsor  on  a  large  scale. 
It  desenes  to  be  reuiarl<ed  on  tliis  occasion,  that  as 
tlie  Sweedes  procure  tlieir  tar  from  fir  wood,  I  have 
procured  tai'  i'roui  coals,  uliich  is  lu  every  tiling  equal 
to  the  Sweediah,  and  even  superior  to  it  for  some 
purposes.  I  Lave  tried  it  both  on  timber  and  ropes, 
and  it  has  been  finiud  excellent.  The  King  liimaelf 
[Charles  II.]  ordered  a  proof  of  it  to  be  made  in  his 
presence.  This  is  a  thing  of  very  great  importance 
to  the  EngUshj  and  the  coals,  after  the  tai'  has  been 
extracted  from  them,  are  better  for  use  tliaii  before."* 
We  now  come  to  one  of  the  most  beautiful  as  Well 
as  usetnl  discoveries  of  modem  times — the  application 
of  coal  gas  as  a  substitute  for  oil  and  caudles  in  the 
illumination  of  streets  and  apaitmenta.  An  expres- 
sion of  wonder  almost  necessarily  escapes  from  the 
pei-son  who  hears  of  the  above  experiment,  and  re- 
collects, at  tlie  same  time,  the  previously  well-known 
phenomenon  of  the  "burning  well"  at  Brosely,  that 
the  artificial  application  of  coal  for  such  purj)oscs 
shoidd  not  souuer  have  been  suggested.  Ilie  tre- 
mendous exhibitions  of  this  agent  in  our  coal  mines, 
were  but  little  calculated  to  lead  to  such  a  result ; 
and  to  this  day,  no  economicid  advantage  is  taken  of 
itf 

•  neckmM'a  Hisl,  InTentioas,  toI.  i.  p.  039.  "At  present,"  aays  the 
tranalalor  ot  BacJiman,  In  ]79S,  •■  llie  burning  of  coaU  in  onler  to  prooniB 
{rum  iheiu  rock  oil,  nicd  pArllcularly  by  the  LQathsr  maniirAvCurun,  uud 
wljlcti  ou  thux  MHiouni  tniut  not  bo  pxporcod,  is  muob  pra^rLtsed  iu  Englimil." 

t  •■  It  ftpi-Nire  MTj  rerawrkBlile,"  obwrwi  Mr.  Ly»l],  "  th«l  in  Qtt  coal 
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Gaseous  exbaJatious  are  common  iu  diflerent  parls 
of  the  world — in  India,  Persia,  Cliina,  &c.  There 
are  some  of  these  natiirtil  gas  rents  in  China  which 
have  boon  biuuing  for  centimes,  aud  arc  turned  to 
economical  account.  Beds  of  coal,  Uiough  at  a  great 
depth,  ui-e  frequently  pierced  hy  the  borers  for  salt 
water,  and  from  the  wells  thus  made  the  indammable 
vapour  springs  np  i  it  sometimes  appears  as  a  jet  of 
fire  from  twenty  to  thirty  feet  high,  and  in  the  neigh- 
bourhood of  Thsee-Lieon.Tcingi  the  salt-works  were 
formerly  heated  and  liglited  by  means  of  these  foun- 
tains of  fire.  Bamboo  pipes  carry  the  gas  from  the 
spring  to  the  place  where  it  is  intended  to  be  con-  I 
sumed.  These  tubes  are  terminated  by  tubes  of 
pipe-clay,  to  prevent  their  being  bunit.  A  single 
well  heats  more  tliau  three  hundred  kettles.  The 
fire  thus  obtained  is  a-aiA  to  be  so  exceedingly  brisk, 
that  the  cauldrons  are  rendered  useless  in  a  fevr 
months.  Olhei"  bamboos  conduct  the  gas  inteuded  for 
lighting  the  sti'eets  and  the  gi'eat  moms  or  kitchens. 
Thus,  Nature  presents,  in  this  place,  a  complete  I 
estahlislimeut  of  gas  light.  As  the  whole  of  the 
gas  cannot  be  employed,  the  excess  is  conducteil 
beyond  the  limits  of  the  salt-works,  and  tliere  forms 
tliree  chimneys  or  columns  of  flame.* 

In  America,  scvoi*al  fountains  of  inflammable  va- 
pour have  been  discovered.    The  village  of  Fredouia, 


elisiricts  gf  t]i«  Brilisli  Islea,  wlierc  such  a  Urgfl  atnouni  of  cftrbtiretud  hy- 
dhigeiL  i;  ai]iiua.Uy  produced,  meanE  bam  not  been  ndo^loJ  Tor  mnhing  an 
ecoDtimic&l  use  of  this  gas,  bolb  na  respcct§  ligbt  and  hoaU"—^Ceologkti 
Manaal,  p.  152.  In  HluBtralioji  of  |lit'  ■uireuniBtaiiec  alluJed  Ici  by  Mr.  Lyoll, 
may  he  E»eiitioi]i:<l  the  sinking  biif  uniiotu-ed  fiict,  r.hM  ten  ilnw-a  tu>  muth 
({as  U  evfthod  aniiiiiiUybytlic  wHsle  nipe  al  W«U>Ki]il,<li'iM:Tibpd  mnpiwTioitt 
Cliftptor,  as  is  maDuKacLiirrd  bv  tho  SbelHeM  Gm  Work's  Conipan;,  Tor  (he 
iltumioiiliuti  oftbiLt  larijc  wita. 
•,Edin,  Phil.-IoiL-n.  1800. 
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in  the  State  of  New  York,  is  liglitwl  by  a  natural 
dliscLargc  of  gns  whicli  is  collcctetl  hy  means  of  a  pipe 
into  a  gasometer.  T]ie  (juantity  obtaineJ  is  about 
eighty  cubic  feet  in  twelve  hours.  It  is  carburetted 
hydrogen,  and  is  supposed  to  be  derived  from  beds  of 
bituminous  coal.  Tlie  same  gas  is  disdmrged  in  much 
larger  quantities  in  the  bed  of  a  stream  about  a  mile 
from  the  •village. 

The  extraction  of  tar  from  pit  coal  was  menliojiet?, 
OS  Tve  have  seen  above,  so  early  as  tlie  year  1 683. 
The  process  wa?,  at  an  after  period,  carried  on  with  a 
commercial  object  in  the  neighboui-bood  of  Newcastle, 
by  a  Baron  Van  Hacke,  who  died  at  Gateshead  in 
1780,  having  been  brought  over  from  Silesia  for  the 
pm])05e  of  managing  the  works  at  the  above  place. 
In  1781,  a  patent  was  granted  to  the  Earl  of  Dun- 
donald  for  "a  method  of  extracting  or  making  (ar, 
pitch,  essential  oils,  volatile  alkali,  mineral  acids,  salts, 
and  cinders,  from  pit  coals."  So  much  importance 
was  attached  to  this  patent,  that  tlje  usiud  tenn  of 
fourteen  years  was  altenvards  extended  by  Act  of 
Pailiaraent,  to  twenty  years,  from  June  1,  17S5. 

Here  ive  have  distlUalions  of  coal,  made  on  the 
large  scale,  for  almost  eveiy  pnrjiose,  except  the  pro- 
duction of  gas  for  illumiiiJilion  :  in  tlio  evolution  of 
which,  o}\  the  matters  regarded  as  of  most  importance 
by  the  above-mentioned  projectors,  are  at  present 
considered  to  be  only  subordinate.  Tliat  a  perma- 
nently elastic  and  iullammable  aeriform  fluid  is 
evolved  from  pit-coal,  appears  to  have  been  first 
ascertained  by  a  Rev.  Dr.  Clayton,  an  account  of 
whose  discovery  was  pubhshcd  m  the  PbiloAophical 
Transactions  of  the  Iloyal  Society,  for  1739.  Subse- 
quent cliemiiits  exhibiteil  the  gas  in  tlieir  expciiments; 


but  tho  credit  of  ha^ing  divulged  the  uotion  of  turn- 
ing it  in  pmclically  useful  piiTi}>usc8  has  )>ecn  disputed 
betweeu  the  pai*tizaus  of  Mr.  Murdoch  aud  Mr.  Wiusor. 
llic  fonucr  individual,  wliilc  residing  at  Cuniwall  in 
1792,  coniiuenced  a  Beries  of  experimeDts,  in  the 
course  of  which  "  he  remarked."  says  Dr.  Henrjr»* 
"  that  the  gas  obtained  hy  distillatiuu  from  coal,  peat, 
wood,  aud  other  iDfiammable  subittauces,  burnt  witlt 
great  hrilliimcy  upon  being  set  fire  (o  ;  aud  it  occur- 
red to  liim,  that  by  confining  and  conducting  it  tliroi^li 
tubes,  it  niigbt  be  employed  as  an  economical  substi- 
tute for  lamps  aud  candles,"  In  1 798,  Mr.  Murdocli 
constructed  an  apparatus  at  the  Soho  Foundry,  in 
Ayrshire,  which  was  applied  during  many  nights  to 
the  lighting  of  the  building;  and  iu  1802,  an  iUumi- 
natiou  of  the  manufactory,  in  honour  of  the  Peace, 
afforded  an  opportunity  of  making  a  public  display  of 
the  new  lights. 

In  the  years  1803  and  1804^  tlie  general  nature 
of  gas-light  illumination  was  exhibited  by  Mr. 
Winsor,  at  the  Lycemn  Theatre  in  London  ;  but  the 
apparatus,  by  the  mean.^  of  which  he  obtained  the 
coal  gas,  and  the  mode  of  piuification  which  be 
adopted,  were  kept  secret.  Such,  however,  was  the 
biilliancy  of  his  lights,  and  the  publicity  given  to  the 
hypothesis  of  illumination  thus  exliibitcd  aud  recom- 
mended, that  establishments  for  lighting  apartments 
and  streets  with,  coal-gas,  abnost  immediately  fol- 
lowed. 

It  would  be  out  of  place  in  this  work,  to  do  more 
tlian  alhide  to  this  most  impmlant  product  of  pit  coal ; 
tlaboi"ate  descriptions  of  the  various  methods  of  dis- 
tillation,  punfication,    conduction,  and   buniing  of 


WORKS.  409 

coul-gas,  adopted  at  the  estabUtslimenta  tlirougliout 
|1]io  country,  will  be  found  in  works  appropriated  to 
he  siiliject.     Briefly,  it  may  he  stated  that,  in  prac- 
tice, bitumiuous  coal  is  distilled  iu  large  closed  cylin- 
[idrical  retorts,  placed  side  by  side  in  a  nearly  hori- 
Ijiontal  position  over  heating  fnmaccs,  to  produce  de- 
j-composition  of  the  coal.    Tlie  gross   ftime   hence 
svolved  by  the  application  of  heat  consists,  besides 
lllie  carburelled  hydrogen,  of  an  aqueous*  ammouiacal 
JTapour,  a  thick  fluid  resembling  tar,f  and  some  non- 
inflammablc  gases.     Tlie  separation  of  these  products 
is  effected  by  first  condensing  the  vapour  in  pipes 
laid  llirough  a  cold  water-tank,  and  then  passing  it 
Lthroiigli  diy  quick  lime,  lime  in  solution,  or  red-liot 
cylinders,  by  wliich  means  the  gross  matter  is  pre- 
[{lipitaled,  while  the  gas  is  carried  onward  in  a  pniified 
to  tlie  gasometer,  from  which  it  is  distributed 
by  service  pipes  for  use.     Tlie  best  coals  for  gas  are, 
generally   speaking,    those  that   jield    the    largest 
Rinount  of  bitmninons  products,  and  are  at  the  same 
time,  free  from  dirt  and  sulphur ;  some  of  these  kinds, 
J  however,  yield  so  spongy  and  worthless  a  description 

1ia»  liquor,  oa  being  tulyecled  to  chemical  procesM^Sj  is  mitdo  to  yw.li 
/aalpb-Ble  of  iUUmODilt,  (Ihi;  an,!  amtnC'Liiai:  of  Ibe  sliopn);  and  carbonitto  of 
lACaraonin,  (coramim  pungent  siuelling  salts);  iilso  PnLa5iB.ti  blue,  tie, 

t  In  Him«  places  tliis  product  is  a  troulDliiBoiQG  commoditjr  os  the  bornli 
'  vf  Ihi;  niters  o(  gas,  aa  wbile  it  cuiiicit  be  Boldi  die  law  A^rbi*]!  ii  lo  bo 
poured  out  on  ncTouat  nf  the  iioisome  steueh  wliicli  It  pe\6%:  ilhiLthevn 
known  tit  bo  run  into  Ihe  nld  workings  o(  h  colliery  hy  hogsbrnds  nt  a  tlme^ 

»)t,  oiAj,  liiiTrevcr,  be  Te-diHtillcd  fur  gas,  jieliiiug  neu-rlj'  twice  as  much  u  iho 
tame  weight  0/  cnrUsj  but  daring  the  proeoM  aa  eto&C  a  -iteposic  o(  citrbim 
taksa  place,  (bat  Uie  retort  iikkdU}'  becomes  uselcfts,  and  hence,  it  ia  not 
used.     As  Aiel,  il  might  ba  burnt  uuder  certain  ctrcu  in  stances ;  iCi  he&ting 

■  power),  liDwuvcT,  according  to  Dr.  Daubcn,v,  arc  not  gKaAai  than  goad  cnaL 
Tlia  liquid  burnt  io  the  ncn-ly  invpntcd  ''Nitplitba  Petroleum  Lampa,"  la 
andt^rstood  (o  be  a  dislilli^d  pJT>dui;t  of  coal  tar  ;  it  ia  also  itsod  for  clKrrting 
lliL-  •ol^ilioii  cif  ca<iuU;lioii<',  uh  u^cd  in  Kjiltiiatiug  Iku  coKliruted  trater  pronf 
rctoihaj  and  likewise  for  several  Icindi  or  rafuisb. 
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of  coke,  tliat  in  places  where  tlic  cinder  is  of  consi- 
derable value,  80U1C  saciifice  of  direct  productiveness 
iu  the  yield  of  gas  for  tlie  sake  of  auperioritj  in  the 
carbonaceous  residuum  is  preferred.  One  pound  of 
good  coal  will  yield  foui'  cubic  feet  of  gas.  The  coke 
or  carbonaceous  base  of  tlie  coal  remaining,  after  dis- 
tillatiou,  in  tlie  retort,  varies  from  25  (o  50  per  cent. 
as  compared  witli  the  original  amount.  Coke  is  au 
important  product  of  the  gas  works,  and  is  sometimes 
sold  for  more  than  the  original  cost  of  the  coal. 

Besides  the  enormous  amount  of  coal  consumed 
for  various  maaufaeturing  pni-poses  in  the  same  state 
in  which  the  aalicle  is  supplied  for  firing  in  general, 
there  is  also  a  vast  q^uantity  prepared  and  sold  in  the 
state  of  coke  or  cinders.  This  indeed  is  tlie  condi- 
tion  in  wliich  the  fuel  is  used  at  most  of  the  smelting  f 
establishments,  as  well  as  for  a  great  variety  of  pur- 
po.^es  connected  with  the  working  of  metals.  The 
cinders  commonly  made  are  of  two  sorts — -firvd  cokes, 
or  those  in  wliich  the  bituminous  quality  has  been  I 
completely  exhausted  j  and  sofl  coJceSf  or  those  wluch 
having  been  but  partially  burnt,  retain  some  degree 
of  inflammability  :  tlie  terms  hard  and  soft,  however, 
m  thus  used,  have  reference  rather  to  tlie  methods  of 
coldng,  than  to  the  absolute  (juality  of  the  products — 
for  the  liai-d  cokes  are  much  softer,  and  the  soft  cokes 
considerably  harder,  as  the  coals  from  wliich  they  are 
made  partake  more  or  less  of  these  characteristics. 
The  methods  of  preparation  pm-sued  with  reference 
to  both  sorts  are  so  acciuutely  described  by  Parkes 
in  his  "  Chemical  Catechism,"  that  most  subsequent 
writers  have  satisiled  themseh'cs  with  transcribing 
his  account, 

I'he  hai'd  cokes  are  prepared  by  subjecting  Uic  coal 
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to  a  cei-lain  degi'ee  of  torrif^ation,  in  a  sort  of  furnac« 
called  a  culvo-oveu.  Altliough  the  identical  ovens 
described  hy  Mr.  Parkes  as  near  Sheffield  no  longer 
exist,  tliere  are  a  great  number  of  othcfs,  witliin  a 

I  few  miles  of  tlie  tovm,  from  whicli  the  various  manu- 
factures arc  supplied,  and  (he  construction  of  which 
is  exactly  similar  to  tlie  former.  Each  oven  is  a  cir- 
cular building,  ten  feet  in  diameter  within,  and  the 
floor  laid  either  with  firo-brick  squares,  or  with  com- 
mon brick  set  edgeways.  Tlie  wall  of  the  oven  rises 
about  two  feet  pei-pcndicularly  above  the  floor,  and 
the  whole  is  then  covered  with  a  brick  arch  or  dome, 
which  rises  three  feet  six  inches  more,  forming  a  cone 
whose  base  is  ten  feet,  and  whose  apex  is  two  feet,  if 
measured  irithiu.  This  opening  of  two  feet  at  the 
top,  is  left  for  the  convenience  of  supplying  the  oven 
with  coal,  and  to  sen-e  as  a  chimney  during  the  pro- 
cess. The  whole  height  of  the  building,  from  the 
floor,  is  about  six  feet ;  and  the  wall,  whicli  is  eighteen 
inches  in  tliickness,  is  built  with  good  bricks,  well 
and  closely  laid,  that  no  air  may  get  in  thi'ough  any 
pjirt  of  tlie  work. 

The  floor  is  elevated  three  feet  above  Hie  ground, 
for  the  convenience  of  placing  an  iron  barrow  imdcr 
the  door-way  to  receive  tbe  coke  as  it  is  mked  from 
the  oven.  "VMicn  the  oven  is  thus  finished,  a  strong 
perpendiculai"  wall  of  common  unhewn  stone  ia 
usually  thrown  round  It,  of  about  two  feel  in  tliick- 
ness, and  carried  up  the  whole  height  of  llie  oven, 
■  forming  a  complete  square.  Tlie  four  corners  be- 
tween the  circular  buiUUug  and  these  outwaid  walls 
«re  then  filled  with  soU  or  rubbish,  wliich  is  well 
rammed  in  to  give  greater  finuncss  to  tlie  work,  and 
more  eliectually  to  exclude  atmospheric  aii".    niese 
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oveua  are  generally  arrauged  six  or  ei^ht  in  a  row, 
either  agaiust  tlie  side  of  a  liill,  or  iu  a  mound  of 
earth  artificially  raised  to  a  level  with  tlie  top,  for  the 
convenience  of  shooting  the  coals  in  at  the  aperture ; 
the  doors,  or  openings  in  front,  aie  level  with  the 
limer  floor. 

When  these  ovena  are  once  hoaled,  the  work  goes 
on  night  and  day  without  interruption,  and  without 
any  other  expense  of  fuel.  It  is  conducted  thus : — 
Small  refuse  coal,  of  good  quality,  is  tin-own  in  at 
the  circular  opening  at  the  top»  in  quantity  suilicicnt 
to  fill  the  oven  to  the  springing  of  the  arcli  j  this 
charge  is  then  levelled  with  an  iron  rake,  and  the 
door-way  built  up  with  loose  hricks.  The  heat  which 
the  oven  acquires  in  a  former  operation  is  always 
sufficient  of  itself  to  light  up  the  new  charge ;  the 
comhuBtLon  of  which  ia  accelerated  by  the  atmospheric 
air,  that  rushes  m  tlirough  the  joints  of  the  loose 
bricks  in  the  door-way.  In  two  or  three  hours,  tlie 
combustion  gets  to  such  a  height,  that  the  attendant 
finds  it  necessary  to  check  the  influx  of  tlie  atmo- 
spheric  air :  the  door  ia,  therefore,  now  plastered  up 
with  a  mixtm-e  of  wet  soil  and  sand^  except  the  top 
row  of  bricks,  which  ia  left  unplastercd  all  night 
Next  raoming,  (when  the  charge  has  been  in  the 
oven  twenty-four  hours)  tliis  row  is  completely  closed 
also  ;  but  the  cliimuey  remains  open  till  the  flame  is- 
gone,  which  is  generally  quite  ofl"  in  twelve  hours 
more  :  this  aperture  Is  tlien  covered  witli  a  few  loose 
stones,  upon  which  is  heaped  a  quantity  of  sand  or 
earth.  All  connexion  with  the  atmosphere  is  now 
cut  off,  and  in  tliis  condition  the  whole  remains  for 
twelve  houi's  more,  to  complete  the  operation.  The 
door-way  in  frout  is  then  opened,  and  the  cokes, 


I 


I 


which  appear  in  lat^  rliomboidal  pieces,  having  a 
form  similax  to  that  presented  by  starch,  are  raked 
ont  into  iron  wheelbarroTV?,  or  low  waggons,  to  be 
carted  ai^ay.  Tlie  whole  nperatiou  takes  up  forty- 
eight  bourse  and  as  soon  as  the  cokes  are  removed, 
the  ovens  are  again  filled  with  coal  for  another  burn- 
ing :  about  two  tons  are  put  in  for  each  charge.* 
The  cokes  thus  produced  are,  ss  just  stated,  very 
large,  ponderous,  extremely  liard,  of  a  light  gray 
colour,  very  sonorous,  and  shine  with  a  metallic 
lustre,  appearing  very  (liiTerenl  in  this  respect  from 
those  coinmouly  produced  by  the  burning  of  whatever 
description  of  coal  under  ordinsu^  circimistauces. 
They  are  used  in  the  smelting  of  iron  ore,  in  the  steel 
casting  furnaces,  and  in  vaiious  manufactures  that 
require  an  intense  and  long  continued  heat.  Cokes 
of  a  similar  quality  are  produced  without  the  aid  of 
ovens  by  piling  large  coals  in  long  heaps  about  three 
feet  wide,  two  feet  high,  and  ten  yards  in  length : 
the  row  being  lighted  by  the  application  of  burning 
cinders,  and  the  access  of  atmospherical  air  regu- 
lated, and  finally  excluded,  by  covering  up  the  mass 
with  aaud  and  ashes :  in  the  conversion  by  this  pro- 
cess, the  fuel  loses  about  half  its  weight. 

When  coko  is  required  to  be  more  of  the  nature  of 
cliarcoal,  the  pi'ocess  is  conducted  in  a  diiferent  man- 
ner. If  small  conl  be  iLsed,  it  is  thrown  into  a  large 
receptacle,  similar  to  a  balicT's  oven,  built  of  brick, 
Tvith  a  tall  wide  chimney  to  throw  off  the  smoke,  and 
previously  brought  to  a  red  heat.  Here  the  door  is 
kept  constantly  open,  because  the  heat  of  the  oven  is 
of  itself  sufficient  to  dissipate  the  bitumen  of  the  coals, 
t}ie  disengagement  of  which  is  promoted  by  frequently 

•  Cbemicol  CAtcchiun,  p.  4^,  edit.  1833. 
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Stirring  tlie  coal  with  a  long  iron  I'ake :  water  is  also 
occasionally  throTv-ii  upon  the  mass  during  combustion. 
The  cuke  made  bj  this  method,  though  the  same  kind 
of  coal  be  used,  is  very  different  from  that  produced 
by  the  former  operation :  this  being  intensely  black, 
very  porous,  and  as  light  as  pumice-stone.  It  is  iLsed 
for  a  variety  of  pm-poses ;  but  wlien  intended  for  the 
iron  and  steel  forges,  great  care  must  he  taken  tliat 
the  coal  ^liull  be  free  from  all  heterogeneous  mixturea, 
especially  sulphiu-  and  pyrites. 

The  appearancea  presented  by  different  descriptions 
of  coal  when  passing  into  the  state  of  coke,  has  abeady 
been  intimated  by  the  terms  open-hurn'wg  and  caking: 
in  botli  kinds,  the  process  of  incineration  ends  in 
yielding  a  residuum  of  ashes, — but  the  tUfrei-ent  effects 
of  fire  upon  tjiem  are  extraoidinai'yj  the  pieces  of  coal, 
in  the  one  instance,  igniting  and  cou^^uming,  almost 
as  independently  as  so  many  Inmps  of  wood ;  and  in 
the  other,  not  only  coagulating,  but  as  it  were,  tiuni- 
fying  and  expanding,  somewhat  in  the  maimer  of 
boiux  when  exposed  to  beat.  One  of  the  free-burn- 
ing coals  of  South  Wales  is  remarkable  for  the 
swelling  or  bmncliing  which  takes  place  during 
combustion,  and  in  the  process  of  coking,  which  is 
effected  in  the  open  air,  This  aiborescent  appearance, 
so  different  from  that  which  takes  phu;e  in  other 
bituminous  coals  under  similar  circumstances,  bad  led 
to  the  local  term,  "  G16  spagod"  or  hraucliing  coal. 
In  some  varieties  (from  the  Clyngwernon  seam,  for 
instance,)  this  property  exerts  such  an  effect  on  the 
coke  as  to  make  it  nearly  as  light  and  porous  aa 
wood  charcoal. 

In  every  instance  where  coals  are  bunit,  there  are 
two  products  evolved  of  a  most  obvious  charactor,  or 
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rather  the  same  product  presented  tinder  two  condi- 
tions, smoke  and  soot, — (he  former,  turned  to  no 
profitable  account,  the  latter  of  some  value  in  agri- 
culture and  the  ails.  "  Were  it  possible,"  says 
Peckstone,*  "  to  collect  the  dense  smoke  throwTi  out 
by  burning  coals,  deprive  it  of  its  combustible  parts, 
and  condense  it,  it  might  perhaps  be  applied  to  the 
purpose  of  generating  artificial  light."  This  object, 
however,  has  not  been  attempted.  Soot,  derived  from 
the  combustion  of  pit  coal,  yields,  according  to  Sir  H. 
Davy,  in  addition  to  the  charcoal  which  forms  its 
basis,  certain  proportions  of  volatile  salts,  extracti^e 
matter,  and  an  empeurematic  oil :  to  tliese  it  owes  its 
eflScacy  in  certain  cases,  as  a  manure,  being  chiefly 
used  in  top-dressing  some  descriptions  of  laud.  It 
may  be  added,  lliat  the  ashes  of  pit  coal  oi'e  used 
aboiLt  London  in  adnuxlurc  with  clay  in  the  making 
of  bricks ;  and  in  the  nortliem  coimties  generally,  as 
forming  with  the  night  soil,  a  valual>le  agricnltural 
compost.  Thus,  we  sec>  that  not  only  is  this  fuel  of 
inestimable  value  for  the  direct  purposes  of  affording 
light  and  heat,  but  also  in  a  variety  of  other  ways ; 
that  even  its  very  refuse  is  converted  by  the  skill  of 
the  chemist,  or  the  industry  of  the  labourer,  to  eco- 
nomical and  other  uses. 
> 

■  Hiflloi;  of  Gm  Lighling,p.  40. 
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"EMent  of  Home  Consumption — Importance  of  t'oal 
in  the  ijeneration  of  Steam—Steam  Engines — Ma- 
nufactures of  Earthenware  and  Glass — Statements 
of  Mr.  Pellatt — Gas  Works — Iron  Wwks — Co»- 
sjimptioii  of  Coal  in  Sheffield — MaJichesler — BiV- 
mingham — Leeds — Liverpool — Loti  don — Cwismip~ 
tion  in  the  Untied  Kingdom — Tax  on  Coals  or 
H ear tJis  proposed — Waste  of  Coal  at  the  Collieries. 

It  wotild  be  uninteresting,  if  not  ira|iossible,  to  spe*  V 
cifj  all  tbe  circumstances  under  which  coals  for  the  ' 
purposes  of  fuel  arc  applied  in  ibis  country ;  and 
while  it  would  be  an  liopeleBs  attempt  lo  ascertain 
the  exact  quantity  consumed  in  any  girou  section  of 
the  United  Kingdom,  it  wore  almost  equally  fntile 
to  pretend  to  estimate  with  precision  the  whole 
amount  which  may  be  burned  in  Great  Britain  and 
Ireland  in  the  course  of  a  year.  Some  details,  how- 
ever, in  addition  to  what  has  been  ali'eady  stated,  as 
being  stiikingly  illustrative  of  the  importance  of  this 
fuel  in  particular  instances,  may  be  given  j  and  also 
a  few  of  those  general  statements  which,  from  the 
data  upou  wliich  tliey  arc  founded,  must  be  acknov- 


I 
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letlged  to  be  worthy  of  crecUt :  the  fonnrr  dass  of 
facts  irill  shew  how  largely  particular  branches — in- 
deed all  the  important  branches — of  oar  national  in- 
dustry are  dependent  upon  constant  snppHes  from 
those  immense  magazines  so  forttmately  treaeared 
up  within  our  reach ;  and  the  latter  may  beget  or 
increase  the  connction  that,  comparatively  inex- 
liaustible  as  our  mines  may  be  considered,  such  prooCa 
of  an  expenditure  of  their  contents  as  are  here  ex- 
lubited,  call  for  a  vigilant  prevention  of  all  unnece^ 
sary  waste. 

hi  addition  to  what  may  be  leimed  the  direct  UMs 
of  coal,  which  will  be  more  particularly  noticed  in  the 
present  Chapter,  there  ia  an  important  item  under 
the  head  of  Home  Coniomaption,  for  what  mi^t  with- 
out impropriety  be  called  an  iudirect  m-e  of  the  fuel, 
— namely,  its  expenditnre  in  the  generation  of  power, 
by  converting  water  into  vapour.  Hiis  is  an  extremely 
interesting  feature  of  llie  lii^torr  of  coal,  regarded  m 
an  element  in  our  national  capabilities :  and  when 
speaking  of  indostrial  resources — of  the  put  which, 
by  the  economical  converaoa  of  her  abondant  argilla- 
ceous carboBales  of  iron  into  camion,  Great  Britain 
waif  enabled  to  take,  (or  good  or  for  evil,  in  tlie  late 
irais  of  Europe;  and  of  the  agency  of  ^tearn,  n 
enabling  us  to  undervell  the  wc^d  in  our  manufac- 
Inres,  and  to  grow  rich,  despite  a  natioui  debt  of  dgkt 
iiundred  millions  sterling, — when  ^mU^  on  tfaoe, 
and  similar  subjects,  the  essential  consequence  of  oar 
commodious,  and  all  bnt  exfaaostless  collieries,  is  not 
aiwaya  sufficiently  taken  into  the  account.  At  a  lime 
when  such  sanguine,  not  to  say  clumerical  expecta- 
tions are  indulged,  rdalire  to  steam  prnjecUi,  sod 
when  expetiments  on  a  sgriendid  and  erpexmre  ai^b 
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are  actually  in  operation,  it  is  impossible  not  to  neganl 
with  new  interest  a  fosail,  which^  little  more  than  a 
centurj'  ago,  was  rej^ded  merely  as  an  accessory  to 
domestic  comfort  and  convenience,  but  wliich  lias  now 
not  only  become  indispensible  in  our  manufactnring 
arrangements,  but  is  looked  to  as  a  material  agent  in 
bringing  as  it  were  nearer  together,  for  commercial 
purposes,  the  remotest  nations  of  the  globe. 

Of  the  aggregate  power  of  the  steam  engines  at 
present  in  work  tlu-oughout  Great  Britain,  we  have 
no  specific  account — therefore  no  means  of  comparing 
accurately  the  consiunptlon  of  fuel  with  the  resulting 
effect.  In  1837,  the  immense  steam  engines  erected 
by  Captain  Gi-ose,  in  Cornwall,  were  raising  upwards 
of  sixty-one  millions  of  pounds  one  foot  liigh,  by  the 
consumption  of  a  single  bushel  of  coal ;  and  since 
then,  it  has  been  stated,  that  ovring  to  the  more  effec- 
tive working  of  steam,  on  what  is  termed  "  the  ex- 
pansive principle,"  that  quantity  of  fuel  is  made  to 
raise  eighty-seven  millions  of  pounds  one  foot  liigh  ! 
That,  however,  is  a  ratio  far  above  the  average  result ; 
55,000,000  lbs.  lifted  one  foot  high  by  each  bushel  of 
coals  consumed,  will  be  nearer  the  actual  result  in 
practice.  In  1832,  there  were  sixty-four  steam  en- 
gine in  Comwallj  four  of  them  tlie  largest  ever  made: 
at  that  time,  the  consumption  of  coal  at  these  engines 
was  84,000  bushelfl  per  month,  or  2,800  per  day ;  tho 
effect  of  the  steam  generated  by  the  combustion  rf 
this  fuel  in  draining  the  mines,  was  reckoned  to  be 
equal  to  the  work  of  44,000  horses.  Some  esti- 
mate of  the  ad^-antages  derived  to  our  inland  and 
coast  navigation,  in  consequence  of  the  facility  and 
economy  with  which  coal  is  obtained  for  the  genera- 
tion of  steam  on  board  vessels,  may  be  formed  fipom 
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the  fact,  that  in  Julj^  1835,  there  were,  iucludiug 
forty-fiix  then  building,  Ave  hundred  and  twenty -seren 
ttteaiii  vessels  of  difl'urt'nt  fines,  belonj^ng  tu  purts  in 
Great  Britain.  Of  tliis  number,  three  hundieil  and 
ninety^eren  were  registered  of  Uie  burtJieii,  collec- 
tively, of  36,840  tons. 

Exclusive  of  the  British  iron  works,  whicli  will 
presently  be  menlioued,  there  are  two  bniiicbes  of 
our  home  trade,  both  of  them  of  great  importance, 
from  the  number  of  men  to  whom  they  give  constant 
employment,  and  iu  some  sort  resembling  each  other 
iu  tlieir  object  of  converting  materials,  otiicrwise  of 
small  value,  into  ricli  and  even  precious  commodities 
— the  manufactures  of  earthenware  and  glass :  both 
these  fruitful  brunclios  of  local  industj'y  owe  their 
flouriiduDg  condition  mainly  to  the  abundance  and 
cheapness  of  good  coal.  Pottery  works  axe,  indeed, 
of  very  ancient  standing  in  tliis  as  iu  must  otlier 
couulries  where  the  ai'gillaceous  eai'ths  occur  ;  but  it 
is  only  just  without  the  memory  of  man,  that  their 
establishment  on  a  splendid  scale  has  conferred  cele- 
brity upon  one  of  our  noted  coal  dialricts.  It  was  to 
the  presence  of  appropriate  fuel  for  the  furnace,  no 
less  tlian  to  the  discovery  of  plastic  niateriala  for  tlie 
wheel,  that  tins  country  has  been  indebted  for  the 
success  of  that  beautiful  staple  wliich  the  genius  of 
Weilgevvood  may  be  almost  said  to  have  created : 
and  among  the  advantages  of  the  pottery  trade  enn- 
merated  by  that  patriotic  individual  diiring  his  exa- 
niiuation  before  the  Privy  Council  in  1785,  was  the 
groat  number  of  people  employed  in  the  extensive 
colUeries  for  its  use.  We  have,  however,  no  specific 
account  of  the  quantity  of  coals  consumed  in  this 
maniifactiu-e ;  though  it  has  been  stated  that  one  of 
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the  large  oveus  or  kilns,  in  which  the  Staflfordghirc 
wares  are  baked,  consumes,  at  a  single  firing,  from 
twelve  to  fifteen  tons  of  coal. 

Glass  makers  are  said  to  have  been  brought  from 
France  to  this  country  so  early  as  a.d.  674  :  but  the 
art  made  little  progreas  amongst  us,  previously  to 
1557,  when  a  manufactory  of  the  finer  soils  was 
established  at  Crutclied-Friars,  in  London ;  and  a 
century  afterwai'ds,  flint  glass,  considered  little  infe- 
rior to  that  imported  from  Venice,  was  made  in  the 
Savoy-House,  in  the  Strand,  and  presently  also  at 
Lambeth,  under  the  patronage  of  the  Duke  of  Buck- 
ingham. As  early  as  about  1619,  the  neighboitrhuod 
of  excellent  coal,  and  the  discovery  of  its  application 
in  the  making  of  glass,  attracted  this  manufacture  to 
the  hanks  of  the  Tyne,  wliere  it  was  begun  by  Sir 
Robeit  Mansell,  Knt.  Vice-Admiral  of  England,  and 
has  ever  since  flourished.  In  the  year  1635,  King 
Charles,  by  his  proclamation,  proliibited  the  importa- 
tion of  any  sort  of  glass  from  foreign  parts,  during 
the  term  granted  by  King  James  to  Sir  Robert  Maii« 
sell,  for  the  sole  making  .of  that  commodity:  in  this 
proclamation  it  is  set  forth,  tliat  "  Sir  Robert  Mansell 
had  by  his  industry  and  great  expense  perfected  that 
manufacture,  with  aea-coal  or  pit-coal,  whereby  not 
only  llie  woods  and  timber  of  this  kingdom  are 
greatly  preserved,  but  the  making  of  all  kinds  of 
glass  is  established  here,  to  the  saving  of  much 
treasure  at  home,  and  the  employment  of  great  num- 
bers of  our  people."  The  transition  from  the  nae  of 
wood  fuel  to  pit-coal  was  not  etTected  in  the  glass 
any  more  than  in  the  iron  trade,  without  serious 
losses  to  the  first  adventurers,  though  they  were  not 
ao  numerous.     The  patentee  above  named,  is  stated 
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tu  have  "  melted  rasl  suiiis  of  raoucy  in  tliis  business" 
— so  much  HO,  indeed,  tliat  King  James  is  reported 
to  have  said,  "  that  lie  wondered  Robin  Kanaell, 
being  a  seaman,  wliereby  he  got  so  mucli  honour, 
should  fall  from  water  to  tamper  with  fire,  which  are 
two  contraiy  cleinenls." 

Mr.  Pellatt,  a  celebrated  metropolitan  glatrn  manu- 
facturer, informs  us,  tliat  about  twelve  pounds  weight 
of  Newcastle  c«el1  is  required  to  manufacture  one 
pound  of  flint  glass;  and  that  when  coals  sold  in 
London  nt  about  38  slilllings  tlie  clialdron,  and  the 
glass  at  fourteen  pence  a  pound,  Uie  advantages  of  a 
manufacturer  at  tlie  pit  mouth  might  be  about  tlirec 
fartliings  a  pound, over  tliose  of  the  London  manu- 
facturer. Contrary  to  what  miglit  perhaps  have  been 
expected,  coal  is  found  to  be  the  best  fuel  for  making 
the  finer  tlescriptions  of  glass,  as  wood  is  for  the  com- 
moner kinds.  The  latter  desoiption  of  firing,  which 
is  commonly  used  by  the  French  and  Gennans,  is 
not  known  in  the  British  glass-houses  j  although  Mr. 
Pellatt  says,  that  some  years  ago,  when  the  prices  of 
coals  were  very  liigh,  the  terms  upon  wliich  Beech 
logs  could  then  have  been  obtained  from  Henley, 
Uxbridge,  and  other  places,  led  him  seriously  to  tluuk 
about  adopting  tlie  Continental  method,  the  greatest 
objection  to  the  experiment  beiug  the  capital  already 
laid  out  in  furnaces  adapted  to  the  coii8uuii)tiou  of 
coal,  and  which  woidd  have  required  considerable 
alteration  previous  to  the  trial  of  wood  fuel.  It  was 
staled  three  or  four  years  since,  that  in  the  tavm  of 
Leitb,  the  glass-houses  alone  consumed  40,000  tons 
of  coal  annually  I  Bearing  in  mind  the  statement  of 
Mr.  Pellatt  above  mentioned,  some  conception  of  the 
jmmeuse  exi>enditure  of  coals  for  fuel  in  the  manu- 


42-2 


HOME   CONSUMPTION. 


factiire  of  glass,  may  be  formed,  when  it  Is  known, 
on  the  aulhority  of  official  returns,  that  durinf^  the 
year  1832,  one  hundred  glass-houses  in  (he  United 
Kingdom,  produced  npwards  of  24,453  tons  of  glass, 
including  Uie  different  sorts. 

An  important  item  in  the  consimiption  of  coala 
presents  itself  in  the  manufacture  of  gas :  a  com- 
modity formerly  not  known  in  oitr  domestic  commerce, 
but  now  produced  on  a  large  scale  in  most  of  the 
large  and  many  of  the  smaller  toTvns  of  tlie  kingdom : 
of  tlie  number  or  extent  of  these  gas-works  we  are 
not  informed.  Mr.  Lowe,  superintendent  of  two  of 
the  Chartered  Gas  Company's  Establislmients  in 
London,  ouce  stated  that  the  coad  imported,  by  that 
body  alone,  in  the  year  1830,  was  about  40,000  Im- 
perial chiddrona.  And  in  1834,  it  was  slated  by  Mr. 
Brand,  in  a  lecture  at  the  Royal  Institution,  that 
for  the  total  supply  of  gas  to  the  metropolis,  there 
are  required  200,000  chaldrons  of  coals,  yielding 
2,400,000,000  cubic  feet  of  gas ;  the  gas  weighing 
75,000,000  lbs.  The  light  thus  produced  was  stated 
to  be  equal  to  160,000,000  lbs.  of  mould  candles,  of 
six  to  the  lb. ;  the  bulk  of  llie  coal  being  equal  to 
10,800,000  cubic  feet,  or  400,000  cubic  yanh. 

Tiie  quantity  of  coals  consmned  at  tlie  various  iron 
works  in  thia  kingdom  is  enormous.  The  quantity 
of  iron  annually  manufactured  in  Wales  haa  been 
calculated  at  about  270,000  tons.  Of  this  quantity 
a  proportion  of  about  three-fourths  is  made  into  bars, 
and  one-fourth  sold  as  pigs  and  castings.  Th« 
quantity  of  coal  required  for  lU  manufacture  on  the 
average  of  the  whole,  including  that  used  by  engines, 
workmen,  &c.,  wiU  be  about  5i  tons  for  each  ton  of 
the  annual  cony.umption  of  coal  by  the  iron 
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works  will,  therefore,  be  about  1,600,000  loos.  The 
quautity  used  in  the  smelting  of  copper  ore,  im- 
ported froui  Cornwall,  in  tUc  maunfacture  of  tiu  plate, 
forgiag  of  iron  for  Various  purposes,  and  for  domestic 
-uses,  may  be  calculated  at  350,000,  which  makes 
altogether  Uie  annual  cousimiptiou  of  coal  in  Wales 
—  1,850,000  tons.  The  annual  qnantily  of  iron 
mauufuctured  in  Great  Britain  is  stated  to  be  about 
690,000  tons,  in  the  working  of  which,  if  we  assume 
the  ratio  furaished  by  Wales,  there  will  be  consumed 
about  5,550,000  tons  of  coal  yearly. 

It  may  not  be  uninteresting  to  introduce  in  this 
place,  a  few  details  relative  to  the  sources  and  modes 
of  supply  at  three  or  foiu:  principal  towns.  In  Shef- 
field,  besides  the  coal  consumed  in  large  quantities  by 

I  the  steam  engines,  gas  works,  and  for  manufacturing 
purposes,  the  steel  converters  and  melters  use  a  vast 
amount  of  hard  and  soft  coke,  wliich  ia  mostly  pre- 
pared in  the  manner  previously  described,  in  situa- 
tions near  the  pits  a  short  distance  from  the  town. 

ft  The  oldest  pita  are  in  a  south-eastwardly  direction 
from  the  town,  namely,  about  the  Manor,  the  Intake, 
and  Birley — these  places  being  respecti\'ely  at  dis- 
tances of  two,  three,  and  four  miles.  The  coals  are 
mostly  carried  in  one-horse  carts,  each  containing 
about  seven  cor\'es  in  measure,  or  one  ton  by  weight  j 

^a  surprising  number  of  these  vehicles  being  constantly 
thus  employed  on  the  Park  road.  Considerable  quan- 
titles  of  coal  and  coke  have  of  late  ycaxa  been  brought 
into  the  lomi  by  canal  on  the  north  side,  from  the 
collieries  about  Rothcrham,  those  on  Attercliffe  and 
Tinsley  commons,  and  still  more  plentifully  by  the 
I  self-acting  waggon  or  tram  road,  previously  described, 
■  from  the  Low  Manor  pit,  belonging  to  a  company  wlio 
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are  uuderstood  to  be  realising  inuneiise  prufitM  bj 
Iheir  various  coal  works  iu  Uie  ueiglibourhooil,  leased 
from  the  Duke  of  Norfolk.  This  company  alooe 
Bupplies  to  Uie  town  1 50,000  tons  of  coal  per  aniiiim. 
There  are  some  other  inferior  sources  of  supply  mostly 
held  by  independent  proprietors.  The  prices  of 
hotisehold  coal,  wluch  is  generally  a  mixture  of  hard, 
email  or  sleek,  and  round  or  cohbimgSy  is  about  7$.  6d. 
per  ton,  including  leading  to  tlie  middle  of  the  town ; 
prices  at  the  pit»  varying  according  to  the  distance. 
The  strong  clear  hard  kinds  used  by  the  anvil  men, 
ia  much  dearer;  commonly  about  15s.  or  IBs.  per 
ton,  when  laid  donn  :  this,  for  the  purpose  of  heating 
the  steel  rods  forged  into  the  various  articles  of 
Sheffield  ware,  is  ordiam-ily  burnt  into  a  sort  of  aoft 
black  coke  by  ihe  workmen,  on  the  smithy  hearth, 
previously  to  use. 

Tlie  immense  consumption  of  coal  iu  the  large 
manufacturing  town  of  Manchester,  is  supplied, — 1. 
from  sources  extending  almost  from  the  town  itself  to 
near  Bolton,  a  distance  of  about  eight  miles  j — 2.  from 
Worsley,  seven  or  eight  miles  off; — 3.  from  pits 
lying  between  Manchester  and  Oldham  j— 4.  from 
others,  between  Manchester  and  Ashtou ; — 5.  some 
portion  from  the  Roclidale  side  of  the  town ;- — and  0. 
many  oi  tlie  best  coals  from  Wigan.  The  prices  for 
the  small  and  hard  kinds,  respectively,  as  delivered 
in  Manchester,  are  from  Os.  8d.  to  10s.  and  128.  per 
ton.  Tlie  Act  of  Parliament  for  tl^e  Mancliester  and 
Livei-pool  Rjiihvay,  with  a  view  to  obviate  tlie  incon- 
venience of  tiie  smoke  raised  by  pit  coul,  enforces  the 
exclusive  use  of  coke^  wliich  incrwises  the  expense  of 
fuel  about  '10  per  cent,  for  the  use  of  Ihc  locomotive 
engines. 


Birmini^liam  is  supplied  with  coals  from  Tipton, 
Oldburj',  Bilston,  West  Bromwich,  "Wedueabury,  and 
Dudley ;    the  jp-eatest  qiiantity  coming  from  West 

_  Bromwieh,  aud  tlie  best  qualities  from  Weduosbury. 

I  It  is  chiefly  brought  to  the  town  by  the  Birmiugham 
caual,  though  some  portion  is  carted  in  by  small  pro- 
prietors :  carta  are  likewise  employed  in  distributing 
the  commodity  from  the  different  wharfs.  Manufac- 
tories are  supplied  at  from  fia.  to  lOs.  per  ton ;  smiths 
at  178.  J  and  families,  in  general,  from  Os.  to  12s., 
according  to  quality. 

The  following  interesting  particulars  relative   to 

P  the  working  of  the  pits  about  Leeds,  and  from  which 
the  supplies  of  that  important  town  are  derived,  have 
been  kindly  furnished  by  an  intelligent  friend,  con- 
Tersaut  with  the  details : — The  Rev.  R.H.  Brandling's 

^  {dta  at  Middleton,  are  tliree  in  number.  1.  Day 
Hole,  the  entrance  of  which  is  on  the  side  of  a  liill, 
and  a  subterraneous  passage,  of  a  veiy  consIdeiaWe 
length,  is  traversed,  prior  to  the  arriving  at  the  di*aw- 
ing  shaft.  There  are  three  qualities  of  coal  j  first, 
that  which  is  called  Deep  Coal,  and  lies  at  the  depth 
of  one  hundred  and  sixty  or  one  huudred  aud  seventy 
yards   below  the   surface.     Tlie    second   quality  is 

■  called  Little  Coal,  wliich  is  got  about  forty  yards 
below  the  top :  tbese  coals  are  not  so  bright  as  the 
deep  coal,  but  they  burn  longer,  and,  consequently, 
are  much  used  for  engines,  dye-houses,  &c.  The 
third  quality  is  what  is  called,  in  Yorkshire,  Sleeky 
being  very  small,  and  used  principally  for  fiirnaces, 
founderies,  and  the  hearths  uf  black  and  whitesmitlis, 
&c. — 2.  and  3.  Tliese  are  the  Venture  and  West  Pits  ; 
the  coals  from  them  are  con^dcrcd  diurable,  but  leave 
quantity   of  white  sediment  or  ash   in   burning. 
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Tliese  coals  were  first  brought  to  Leeds  uuder  an  Act 
of  Parliament,  obtained  in  the  year  1754,  and  were 
distributed  for  use  through  the  town,  at  the  Staith, 
called  Casson's  Close,  being  the  site  upon  which  the 
South  Marlcet  now  stands.  Auotlier  Act  was  obtained 
in  1803,  and  the  coals  aie  now  deposited  at  what  is 
called  the  Old  Staitk,  a  little  nearer  Huiislet  and 
Pottery  Field  than  the  South  Market  The  mode  of 
conveyance  to  tlie  town  was  by  an  iron  railway, 
formed  under  tlie  above  Act  of  Parliament;  the 
coals  were  dragged  along,  until  recenllyj  from  Mid- 
dlcton,  by  a  locomotive  engine,  wliich  usually  drew 
tbirty-eix  waggons  at  one  time.  Two  men  having 
been  killed  by  tlic  bursting  of  the  engine,  the  coaU 
are  now  brought  by  horse  power,  oue  horse  drawing 
six  waggons.  The  deep  coal  is  liold  at  tlie  Stuith  at 
168.  per  waggon,  containing  twen^r-fomr  corves,  and 
warranted  to  weigh  forty-five  cwt.  The  little  coal, 
in  which  tliere  is  a  slight  admixture  of  metallic  matter, 
is  sold  at  98,  per  waggon,  and  weighs  full  heavier. 
Sleek  is  sold  at  68.  per  waggon.  Two-tliirds  of  the 
coals  sold  are  of  the  firat  of  the  quaUties  mentioned. 
By  the  Act  of  Parliament,  Mr.  Brandling  ia  bomid 
to  deliver  (if  demanded,)  sixty-eight  waggons  per 
diem,  at  the  Slaith  in  Leeds,  and  twelve  upon  Hunslet 
Moor ;  but  the  average  mimher  of  waggon  loads 
transmitted  per  diem,  is  fi'om  one  hundred  to  one 
himdred  and  twenty  in  number. 

Thorp  Hall  Collieries  may  next  be  mentioned. 
Although  the  soil  in  the  neighbourhood  of  Thorp 
Hall  belongs  t«  Lady  Gordon,  who  recently  succeed- 
ed to  the  possession  of  the  estates  of  the  late  Mar- 
chioness  of  Hertford,  the  coah»  are  the  property  of 
William  Fenton,  Esq.     There  are  seven  or  eight  pita 
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beloiigmg  to  this  geuUcman.  The  cods  bum  very 
bright  and  hot,  but  are  very  swiftly  consumed.  At 
Thorp  Hall,  as  at  Aliddleton,  there  are  three  kinds 
of  coal,  w)iich  is  sold  at  the  folloning  rates : — Tlie 
deep  coal  at  lis.  per  iraggon,  weighing  thirty-four 
cwt,  each ;  little  coal  at  8s.  per  waggon,  same  weight ; 
sleek  of  same  weight,  at  Ss.  per  waggon.  Some  of 
these  pits  have  been  open  nineteen  years.  ITiorp 
Hall  is  about  two  miles  and  a  lialf  from  X^eeds,  on 
the  east  side  of  the  river  Aire,  and  the  coak  are 
brought  in  vessels  to  the  Waterloo  Staith  near  the  Old 
Church. 

Rothwell  Haigh  Colliery  comprises  three  pits  of  tlie 
best  deep  coal,  which  is  sold  at  two  shillings  per  tip- 
pler— each  tippler  weighing  about  C)^  cwt.  A  coal 
of  inferior  quality,  called  litlie  or  top  coal,  and  winch 
is  procured  at  a  depth  of  one  hundred  yards,  is  sold 
at  one  shilling  and  fiRU-  peuce  the  tippler.  The  coals 
ai'e  sold  at  Crown  Point  Staith,  being  a  few  hundred 
yards  nearer  the  Old  Church  than  tlie  AVaterloo 
8taith.  These  coals  are  considered  of  a  very  superior 
quality,  being  bright,  ardent,  and  durable.  Tlie 
Middleton  coals  are  nearly  of  the  same  quality ;  but 
at  Rothwell  Haigh,  about  six  inches  of  coal  at  the 
bottom  of  the  bed,  as  it  leaves  in  burning  much  sedi- 
ment, is  left  in  the  ground.  Tlie  principal  difference 
betwixt  the  deep  coal  of  Middleton  and  that  of  Kotli- 
well  Haigh  is,  tliat  at  the  former  place  is  got,  along 
-with  tlie  other  coal,  the  six  inches  of  inferior  quality 
just  mentioned,  which  causes  the  white  sediment  in 
burning.  At  the  latter,  this  is  not  the  case.  The 
soil  belongs  to  Lord  Stourton,  but  the  coals  to  J.  and 
J.  Charlesworth,  Esqrs,,  who  have  another  pit  at 
Xtofthouse,  forty  yards  deep ;  and  the  coal  of  which  is 
swift,  clear,  and  ardent. 
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The  coals  at  Beeatou  Park  are  the  pi-operty  of  Mr. 
James  LeaUier,  wlio  resides  near  Uie  pits.  Many  of 
these  coaJs  are  consumed  at  the  Old  Gas  "Works  in 
Leeds,  and  are  delivered  in  the  town  at  ahout  the 
same  price  as  those  sent  from  the  Old  Slaith.  Tite 
pit  opens  upon  an  elevation  of  considerable  height, 
and  is  situated  from  two  to  Uiree  miles  south-west  of 
Leeds.  The  hed  of  coal,  wliich  consi^ts  only  of  one 
quality,  lies  from  112  to  144  feet  below  the  surface. 
Tlie  price  at  Uie  pit  is  13(1.  per  pool,  weigliing  about 
4h  civt.  A  considerable  quantity  of  these  coals  is 
consumed,  but  the  quality  is  considered  inferior  to 
those  supplied  from  Rothwell  Haigh,  and  other  places. 

At  Beeston  also  there  are  four  pits — ^two  in  the 
occupation  of  Mr.  Hill,  and  two  in  tlie  occupation  of 
Mr.  Carter.  Tlie  coals,  generally,  are  of  an  inferior 
quality  to  those  at  Beeston  Park,  being  softer  j  they 
are  used  principally  for  steam  engines.  The  beds^ 
lie  only  about  24  to  28  yai'ds  below  U»e  surface.  At  ^ 
the  pits  these  coals  arc  sold  out  in  scoops  at  3d.  each; 
three  scoops  maldng  a  pool.  Delivered  at  Leeds, 
the  price  is  from  4s.  6d.  to  ds.  per  ton.  In  one  of  i 
the  pits  belonging  to  Mr.  Carter,  tliere  is  a  bed  of] 
coal  fit  for  domestic  pm"pose9,  and  suitable  for  making' 
gas ;  a  good  deal  of  it  is  now  used  in  dwelling-houses. 
It  is  delivered  in  Leeds  at  7s.  6d.  per  ton :  the  pit» 
are  about  two  miles  soutli-wcst  of  tlie  town. 

The  coal  at  Manston  is  the  property  of  S.  W.j 
Maud,  Esq.,  of  Selby.  The  colliery,  wliich  has  b< 
worked  for  nearly  half  a  century,  is  situated  about 
fom-  miles  east  of  Leeds,  and  is  contiguous  to  the 
Leeds  and  Selby  railway,  by  which  conveyance,  the 
coals  raised  here,  and  those  from  Mr.  Gascoignc'spit, 
al  ttarlnrlii,  are  conveyed  to  a  depot  recently  formctl 


LIVERPOOL    AKD    LONDON. 


I 


I 


I 


I 


al  tlie  bead  of  the  railway  t^talioii,  at  Mai'sh-Iauc. 
Shice  tlie  forming  of  this  depot,  tlie  quantity  brouglit 
do^vn  to  Leeds  Jia*  been  niacii  increased  ;  and  large 
quantities  are  conveyed  from  thence  to  Harrogate, 
Wetlierby,  and  places  adjacent,  and  even  to  Selby. 
The  coals  from  the  two  collieries  just  mentioned,  are 
comtidered  simila]'  in  quality,  and  are  sold  at  tbc  8am€ 
price.  The  best  deep  coal  lies  about  one  hundred 
yards  below  the  surface,  and  is  as  diu^ble  and  equal 
99  most  of  the  coals  delivered  in  Leeds ;  these  coalH 
are  delivered  at  the  depot,  Marsh-lane,  at  Os.  3d.  per 
ton,  or  ISs.  6d.  for  fifly-tliree  cwt.  j  at  tlie  colliery 
the  price  is  Is.  per  pool,  weighing  about  four  cwt. 

Colton  Colliery  is  situated  about  one  mile  from 
iManston  ;  the  pits  have  not  been  worketl  more  than 
seven  years,  and  are  the  property  of  Mr.  Edmund 
Dawson,  of  Rothwell  Haigb ;  the  coals  are  somewhat 
inferior  to  those  of  Manstou  and  Gaiforth :  the  best 
kind  is  found  about  cigbty-four  yarda,  and  the  sccoud 
or  little  coal  about  fifty  yards  below  the  surface ;  the 
price  al  the  pits  is  lOd.  per  pool,  or  fls.  8d.  for  tlie 
best,  and  63.  for  the  little  coal  per  dozen,  weighing 
twenty-eight  cwt.  There  is  another  pit  at  Green 
Farm,  belonging  to  the  same  gentleman. 

The  town  of  Liverpool  is  chiefly  supplied  with  coal 
for  home  consumption  from  pits  at  Wigan,  distant 
twenty-two  miles ;  from  St.  Helen's,  distant  twelve 
miles ;  and  from  Prescot,  at  ibe  distance  of  about 
eight  miles.  The  carriage  is  by  canal  and  by  rail- 
way— the  facilities  of  transit  by  the  celebrated  line 
between  Manchester  and  Liverpool,  having  led  to  a 
considerable  reduction  in  the  price  of  the  coal  taken 
from  Wigan  to  Liverpool :  at  one  time,  the  price  was 
<)uoted  as  10s.  lOd.  per  ton,  for  household  coal,  which 
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iH  a  iniKlure  of  hard  and  small,  and  usually  fluctiiatea 
between  11b.  and  \2».  per  tou.  Hard  coal  from  Ijs 
to  lOs.  It  iiaa  been  contended,  however,  that  on  tlic 
whtde,  tlie  price  of  coals  by  the  mlroad  is  little  if  at 
all  lower  than  the  price  of  the  water  borne  commodity, 

Lai'ge  quantities  of  coal  are  exported  (roiu  Liver- 
pool to  America :  this  supply  ia  cliiefly  diawn  from 
Wigaii,  near  to  which  a  place  called  Orrell,  gives 
name  and  character  to  what  is  considered  the  best 
kind.  Hence,  "  Orrell  coal,"  among  the  importers 
iu  the  United  States,  like  "  Wallseud"  in  the  Lon- 
don market,  ia  an  epithet  coufeiiing  reputation,  an'l 
which,  therefore,  the  trade  imposes  by  consent  on  iIk 
better  kinds  of  coal. 

The  consumption  of  coal  in  Loudon  has  been 
variously  estimated  :  Mr.  Buddie,  of  Newcastle,  and 
Mr.  Home,  a  Westminster  coal  merchant,  botli  stale 
it  to  be  about  a  million  and  a  half  of  chaldrons  per 
year — five  or  sLx  thousand  chaldi-ons  a  day.  H. 
Taylor,  Esq.  Agent  to  the  Duke  of  Nortliumberland, 
gives  the  following  as  an  analogous  estimate  of  the 
consumption  of  coals  iu  Great  Britain: — The  annua] 
vend  of  coals  canied  coastwise  from  Durham  and 
Northumberland  is  3,300,000  tons ;  adding  one-6fUi 
more  for  home  consumption,  we  have  3,960,000  tons. 
Tliia  quantity  supplies  about  5,000,000 ;  and  sap- 
posing  the  whole  popidalion  of  Great  Britain  to  be 
15,000,000,  this  must  be  trebled  j  for  though  these 
two-thirds  of  population  are  perhaps  less  able  to 
afford  fuel,  yet  taking  into  consideration  the  manu- 
facturing districts,  and  the  cheapness  of  coal  iu  the 
interior,  the  estimate  will  not  be  too  high  at  11, 830,000 
tons. — ^Tliis  authority  assigns,  as  the  produce  of  our 
iron  works,  600,000  tons  ;  to  produce  which  requires, 
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Rt  least,  fonr  dines  the  quantity  of  coal  iu  m:iking 
even  pig.metal,  and  Uie  extraordlnaiy  consumption  in 
smelting  the  ores  of  t]>e  Cornish  mines — 3,000,000 
tons.  These  items  taken  collectively  give  tlie  amount 
consumed  in  Great  Britain,  as  14,880,000  tons;  to 
which  if  we  add,  as  exported  to  Ireland,  700,000 
tons,  tJie  total  consumption  of  the  United  Kingdom 
is  15,560,000  tons. 

Mr.  Perkins,  a  colliery  owner  of  Northumberland, 
daring  Ids  examination  before  the  Lords'  Committee 
in  1820,  presented  a  tahle,  shewing  tlie  real  import 
of  coals  for  each  year  during  the  twenty-eight  years, 
commencing  Viiiii  1801 ;  also  the  mean  annual  rate 
of  increase  for  two  periods  of  fourteen  years,  and  one 
of  twenty-eight  years  j  computed  from  the  actual 
imports  :  according  to  which  respective  rates  of  in- 
crease a  calculated  import  is  apportioned.  From 
this  table  it  appears,  that  tlie  real  import  during  the 
years  cmunerated  was  32,580,515  chaltlrons;  and 
the  mean  annual  rate  of  increase  for  twenty-eight 
years,  say  from  1801  to  1828  inclusive,  was  22,507 
chaldrons,  apportioning  the  entire  import.  The  mean 
annnal  rate  of  increase  for  fourteen  years,  viz.  from 
1801  to  1814  inclusive,  was  21,293  chaldrons;  and 
the  mean  annual  increase  for  the  next  fourteen  years, 
viz.  from  1816  to  1828  inclusive,  was  32,616  chal- 
drons. 

In  1801,  the  poptiliLtion  of  London  and  ita 

viciiuty  was  stated  to  be 819,129 

The  import  of  coals  for  that  year...       809,738 

In  1811,  the  population  woa 9&3,276 

The  average  import  of  ten  years, 

ending  1811 993,182 

The  popnlalion  increased  1.65S  peraaa«m  for  the  ten  years. 
The  whole  average  increaae  of  import  WM  16.62%. 
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In  1821,  the  popiilaiioTi  waa  1,144/^1 

The  arerngR  inijimrt  of  couL  for  LO 

years,  ending  1821  1,161,784 

TIi«  population  incretLscd  2.33g  per  annum. 
The  whole  average  increase  gf  import  was  I9.61g. 

It  appears  the  import  of  coal  did  not  in  tliese  latter 

ten  years  retain  the  same  rateable  proportion  of  in- 

crease  as  tlie  preceding  ten  years : — 

1.65: 1A.S3:  :2.33:  21.91 
19.61 

2.30  abated  per  cei)tsgeortncTca.<jed  tinpon. 

On  the  whole,  Mr.  Perkins  a:s»igns  about  nine 
chalflrons  annually  for  the  use  of  eight  persons  in 
tho  metropolis  before  the  general  extension  of  gas. 
works,  and  ten  chaldrons  since.  In  1829,  tlie  quan* 
tity  of  coals  imported  in  tlie  port  of  London  was 
1^583,511  chaldrons  1  vat. 

Certain  of  the  nortliem  coal  owners,  in  order  to 
relieve  tliemaelves  of  the  hea^y  dues  which  encum- 
bered sea-borne  coal,  at  one  time  proposed  taxing  the 
conmiodity  generally.  Mr.  Buddie  recommended 
the  alternative  of  two  plans — ^taxing  all  collieries,  or 
imposing  a  tax  on  every  fire-place  :  the  latter  mode, 
reckoning  3s.  per  annum  to  he  laid  upon  each  hearth, 
would,  he  calculated,  produce  about  a  milliun  a-year. 
Captain  Cochrane,  of  Hetton  Colliery,  reconunended 
a  repeal  of  the  duty,  and  iu  lieu  thereof  the  impoai* 
tion  of  Is.  a  ton  on  all  coals  e/insunied  over  Great 
Britain,  which  he  believed  amounts  to  15,000,000  of 
chaldrons,  which  would  increase  the  revenue  at  least 
£100,000  annually  J  moreover,  it  would,  he  con- 
tended, *' give  additional  emplojTnent  to  375  sail 
vessels  of  180  tons  burthen,  300  sailors,  and  6, 
colliers  J  besides  the  increase  of  men  which  the 
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nufactories  benefited  hy  such  a  mcasnrc  «'ouId  natu- 
rally require." 

It  may  not  be  improper,  in  closing  tliis  CliapttT,  to 
advert  to  what  may  be  regarded  as  an  important  item 
in  the  home  cousnmption  of  our  coal, — namely,  its 
waste.  TboHe  who  liave  not  paid  some  attention  to 
the  subject,  vnW  probably  be  but  little  prepared  to 
learn  how  large  a  qujinlitj  of  Oils  valuable  commodity 
has  been  constantly  destroyed,  in  one  way  or  other, 
instead  of  being  sent  to  market.  The  vahic  of  the 
article  thus  profitlcssly  abstracted  from  the  common 
stock  of  our  national  fticl,  depends  in  part  upon  its 
quality  in  the  mine,  and  in  part  also  upon  the  prico 
it  would  fetch  either  alone,  or  as  mixed  with  the 
better  sorts  of  coal. 

Tlie  Staffordshire  collieries  produce  abundantly  a 
soft  sort  of  coal,  considered  by  Dr,  Thompson  to  be 
of  the  same  species  with  the  chcny  coal,  of  a  velvet- 
black  appearance,  wliich  constitutes  ilie  greater  part 
of  the  upper  seams  of  the  Glasgow  fields,  and  which 
is  so  abundant  in  Fifeshire.  He  adds,  that  in  tlie 
cool  fields  on  the  north,  and  north-west  of  Birming- 
ham, the  loss  in  mining,  owing  to  the  tender  nature 
of  the  substance  itself,  and  tlie  comparatively  trifling 
demand  for  small  coal,  amounts  to  about  iivo-thirds  of 
the  entire  seam .'  In  aUi«ion  to  this  statement,  and 
tlie  efforts  of  a  celebrated  philosopher  to  economize 
the  application  of  fuel,  Mr.  Tredgold  exchiims,  "  the 
wa-ste,  which  Count  Rumford  lamented  so  much, 
dwindles  to  nothing,  in  comparison  witli  the  wholesale 
destiTiction  of  a  valuable  material.  Are  you  a  manu- 
facturer ?  Look  around,  aud  see  what  generates  the 
power  wliich  enables  you  to  compete  ivith  other  na- 
tions.    Are  you  a  philanthropist  ?     Consider  that  a 
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substance  is  destroyed,  whicli  would  add  comfort  to 
millions  of  your  fellow-creatm-ea :  consider  the  risk 
at  which  it  is  procured,  the  muuber  of  lives  that  are 
lost  by  explosions,  and  the  misery  these  catastrophies 
create — surely,  some  means  of  rendering  that  portion 
useful,  wliich  is  uow  wasted,  may  bo  dc^^scd  !"* 

A  still  more  lamentable  waste  of  excellent  coal 
takes  place  in  the  South  Welsh,  and  more  particularly 
in  the  uorthem  collieries,  at  the  pit  mouth,  in  conse- 
quence of  the  practice  of  screening,  described  in  a 
former  Chapter.  This  is  done  to  meet  the  taste  for 
round  coals  so  generally  preialeut  in  the  metroiKilis, 
and  also  to  meet  the  circumstances  of  a  demand 
which,  before  the  trade  imposts  were  reduced,  and 
weight  substituted  for  measure,  required  the  coals  to 
be  shipped  of  a  large  size,  however  they  might  be 
comniinuted  before  reaching  the  consumer's  cellar. 
In  1829,  Mr.  Buddie  stated  before  a  Corumittee  of 
the  House  of  Commons,  tliat,  taking  the  small  coal 
wliich  was  not  wortli  bringing  to  bank,  and  that  wliich 
was  produced  in  rendering  tlie  remainder  merclianta- 
ble  together,  the  waste  was  from  oue-fourth  to  one- 
third  of  the  whole.  Of  this  amount,  a  trifling  pro- 
portion is  used  by  the  colliers,  who  have  grates  adapted 
for  huruing  it,  and  a  little  is  sold,  at  about  one-tenth 
of  the  price  of  the  screened  coal :  the  remainder  is 
carted  away  to  mend  the  roads ;  or,  as  a  more  ready 
method  of  getting  rid  of  it,  is  consumed  near  the  spot 
where  it  has  been  produced :  at  one  colliery  aa  many 
as  irom  ninety  to  one  hundred  chal^ons  a  day  have 
been  destroyed. 

*  Anual*  of  PhUoBt^hjr,  tpI-  Ttii.  p.  169. 
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Earhf  Notices  of  E,rporiufion  of  Coal — During  the 
litiijns  of  Heniy  VIII.  and  Queen  Elizabeth — 
Charles  the  First— Act  of  Trade,  lQQ3~Lord 
North^s  lieasmts  for  taxing  the  Coal  Trade  to 
Foreign  Ports — Prodriee  of  our  Coal  Fields  essen- 
tially  different  from  that  of  otir  Manufactories — ■ 
Considerations  relative  to  Free  Trade—^Polittc 
Objections  to  an  unrestricted  Foreign  Vend — Opt- 
nions  of  Mr.  Brandling  and  Mr,  Buddie — Prof€S~ 
ROT  Sedgwick  and  Dr.  BticJd^nd — Scale  of  Thities 
on  Coals  imported,  iu  1831 — Reduced  in  1834 — 
Duties  on  Coats  sent  abroad  abolished  in  1835 — 
Impost  leried  on  Coals  at  Foreign  Ports — Pemarks 
on  the  Policy  of  the  Duties  in  the  Ports  of  France, 

As  mig-lit  naturally  be  expected,  tlie  earliest  notices 
of  tlie  exportation  of  coal  from  this  country,  occur  in 
the  records  of  Newcastle-upon-Tyne,  and  iu  the  Royal. 
Proclamations  and  other  State  Papers  relative  to  that 
town.  The  first  mention  of  the  subject  directly  is  in 
the  rolls  of  Parliament,  a. d.  1325,  19  Ed.  IL,  at 
which  time,  as  we  have  already  seen,  a  vessel,  the 
property  of  one  Thomas  Rente,  of  Pontoisej  a  town 

2f2 


43d       foueign  coal  trade. 

in  the  ancient  dominions  of  the  Kings  of  England  in 
France,  is  mentioned  as  trading  to  Newcastle-upon- 
Tyne  vnlh  corn,  and  returning  with  a  fi^eight  of  sea- 
coals.     Between   that  and   the   next  notice   whidi 
occurs  of  the  exportation  of  coals,  there  is  an  interval 
of  nearly  two  hundred  yeai-s,  during  which  period, 
however,  tliere  is  every  reason  to  suppose  coals  were 
exported,  though  whither  or  in  what  quantities  we 
have  no  information.      In   1546,  orders  were  sent 
from  tlie  King  (Henry  VIII.)  to  the  Mayor  of  New- 
castle, to  fon^'ard,  with  all  possible  despatch,  tluree 
thousand  chaldrons   of  coals  to  BuUeiu,  in  France. 
This  was  a  large  shipment ;  and  tlie  trade  to  France 
30  increased  aa  soon  after  to  be  petitioned  against, 
though  on  what  ground  does  not  appear ;  and  in  the 
Journals  of  tlie  House  of  Commons,  Feb.  1,  1563, 
mention  occurs  of  a  bOl  to  restrain  the  carriage  of 
Newcastle  coals  over  sea :  in  July  of  the  same  year, 
an  Act  was  passed  in  Scotland  to  prevent  the  ex- 
portation of  coal,  which  had  caused  a  great  dearth  of 
fuel  in  tliat  country.    In  the  year  1600,  a  patent  of 
Queen  Elizabeth,  appointing  a  collector  of  customs, 
&c.  at  Newcastle,  recognises  the  existence  of  an  old 
impositiou  of  5s,  per  chaldron    on   coals  exported 
beyond  sea,  which  may  have  been  laid  on  at  the 
time  of  passing  tlie  abore-meutioned  Act.     Toward 
the  end  of  the  reign  of  this  Princess,  the  home  trade 
had  so  increased,  tliat  the  duty  of  4d.  per  chaldron 
produced  £10,000  a  year. 

A  small  tract  published  in  1615,  and  entitled 
"TTie  Trade's  Increase,"*  informs  ua  that,  "besides 
our  own  ships,  hither,  even  to  the  mine's  month, 
come  all  our  neighboiiring  nations  with  their 

*  cited  la  AnddTBon's  Uirt.  Comraoro*,  vnl.  1.  p.  494. 
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sliips  contiiniully,  entpln^ing  their  nwii  shipiiiiig  and 
maiiuers."  Tbe  Freuch,  who,  for  obWoua  reasons, 
would  be  early  and  considerable  ciislomers,  are  re- 
presented at  tills  time,  as  trading  to  Newcastle  for 
coal  in  fleets  of  fifty  sail  at  once,  servings  the  porta  of 
Picardy,  Nuruiandy,  Bretagne,  &c.,  as  iar  aa  Rochel 
and  Bourdeaux ;  while  tlie  .ships  of  Bremen,  Emb- 
den,  Holland,  and  Zealand,  were  snpplying  the  in- 
habitants of  Flanders  vrith  the  same  commodity.  Tin's 
foreign  vend  appears  to  have  itdscd  the  price  of  coals 
to  tbe  home  consumer,  and  thus  to  have  occasioned 
some  complaints.  In  1610,  it  appears  that  13}ti75 
tons  of  coals  were  shipped  from  Newcastle. 

It  has  before  been  intimated,  that  the  collieries  in 
the  north  were  among  tlie  weapons  wielded  between 
Charles  the  Fii"st  and  his  Parliament :  it  may  be 
added,  that  tliere  is  still  extant*  a  curious  letter  from 
the  King  to  llie  Marqnis  of  Newcastle,  written  iu 
figure  cyphers  from  Oxford  Nov.  3,  1643,  concerning 
the  procuring  of  arms  from  Holland  in  excliauge  for 
coals ;  and  at  the  beginning  of  the  year  following, 
*'  at  a  court  of  the  hoalmen  of  Newcastle,  it  was  or- 
dered that  six  brethren  of  that  Society  should  attend 
the  Mayor,  to  adjust  such  quantities  of  coals  aa  should 
be  lent  to  his  Majesty  to  procure  com,  powder,  and 
ammuuition,  for  the  King's  service,  pursnaut  to  a 
commission  from  tbe  Marquis  of  Newca8tle."f 

It  was  provided  by  the  Act  for  Trade,  1663,  15 
Car.  H.,  that  *'  coals  transported  in  English  shipping 
and  navigation  for  his  Majesty's  plantations,  iu  lieu 
of  all  custom,  shall  pay  only  for  one  chaldron  of 
Newcastle  racasuic,  one  shilling  and  eightpence ; 

■  SuBhwi>rth's  CoUccgjons,  part  III.,  to].  111.,  p.  366. 
t  Bnind'B  N«TrcKttl<>,  toI,  1j.,  p,  S9fi. 
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for  one  clmldiou  of  Londou  measure  one  sliillia^, 
provided  good  security  be  given  for  landing  the  said 
coals  accnrdiugly.'**  By  an  Act  paHsed  iu  1759, 
32  Geo.  II.,  an  additional  duty  was  laid  on  coala 
exported  :  five  years  afterwards,  it  appears  that  305 
vessels — one  for  every  day  iu  tlie  yeai"- — laden  with 
coals,  cleared  out  of  the  Tync  lor  foreign  ports — a 
greater  numher  than  had  previously  been  known: 
nearly  tlie  same  unmber  cleared  out  in  1772. 

;From  the  foregoing  statements,  it  wiU  be  seen,  that 
from  a  very  eai'ly  period  in  the  history  of  our  northeni 
collieries,  an  over  sea  trade  has  been  carried  on  be- 
tween tlie  port  of  Newcastle  and  different  foreign 
countries,  and  ivliich  description  of  traffic  has  of  late 
years  extended  itself  to  other  British  ports,  particidarly 
London,  Swansea,  liiverpool,  AVhilehaven,  Sunder- 
land, Hull,  Borrowstoness,  Greenock,  and  upwards 
of  thirty  other  places.  The  quantities  sliipped  foreign 
in  1834,  from  the  eight  ports  just  named,  being  for 
the  highest,  namely,  Sunderland,  94,314  tons;  and 
for  the  lowest,  namely,  Hull,  12,096  tons ;  Newcastle, 
in  the  same  year,  espoiling  nearly  140,000  tons. 

It  would  have  been  as  tedious  to  have  detailed  the 
numerous  fiscal  regulations  under  which  each  succes- 
sive Government  has  allowed  this  branch  of  commerce 
to  be  carried  on,  as  it  would  probably  he  impossihle 
to  recognise  in  every  case,  the  grounds  upou  which 
the  impoats  have  beeu  laid  or  moiUfied.  Lord  North 
tliought  it  a  good  reason  for  proposing  an  increase  of 
duty  on  the  foreign  ti-ade  during  liis  administi-alion, 
that  our  euemies  ought  not  to  he  allowed  to  hum  our 
coals  aa  cheaply  as  oui'selves  j  but  that  reason  ceased 
to  influence  the  Cabinet,  the  moment  that  the  Minis- 

■  Mullw;  de  .Jure  maiiiimo. 


ter  was  convinced  bj  the  coal  owTiers,  that  such  a 
courset  instead  of  increasing,  would  diminish  the 
revenue. 

It  will  hardly  be  doubted,  by  any  class  of  tlio  com- 
munity, except,  perhaps,  somo  of  die  esportere  them- 
selves, that  coal  shipped  for  foreign  consumption, 
admitting  tliat  it  ought  to  be  exported  at  all,  is  a 
most  legitimate  commodity  for  taxation ;  nor  will  it 
probably  be  denied,  even  by  tlie  stoutest  advocates  for 
free  trade,  tliat  coal,  as  a  species  of  merchandiise, 
differs  essentially  from  agricultural  produce,  or  ma- 
nufactured g;oods.  In  reference  to  the  lattt-r  point  in 
particular,  it  may  be  aJlinned  that,  so  long  as  we  can 
command 

"  Bui  niEui  and  coal,  the  craftsman  tuid  his  fires," 

the  maunfacturing  skill  and  industry  of  Great  Britaio 
may  auslaiii  her  claim  to  precedence  in  the  marltet 
of  the  world, — even  while  slie  draws  many  of  the 
materials  of  this  pre-enmience  from  other  countries. 
And  with  reelect  to  those  productions  of  the  earth 
wliich  are  requisite  for  the  sustenance  of  man,  these 
It  is  well  known  may  he  raised,  almost  ad  libitum,  so 
long  as  fertility  can  be  maintained.     Coal,  on  the 
other  hand,  being  incapable  of  repi*oduction  or  in- 
crease, it  follows  tliat  whatever  force  several  argu- 
ments for  or  against  a  free  trade  in  grain  or  manu- 
factured artiL-les  may  have,  they  do  not  lenyilimatcly 
apply  to  the  commodity  in  questioji.     It  might  be 
urged  that  the  exhaustion  of  oiu:  lead  and  tin  mines 
by  foreigTi  traffic  in  their  produce,  shoidd  be  repro- 
bated  on   the  same   grotmds — and   with  propriety, 
could  it  at  the  same  time  be  shewn,  tliat  these  metaJs 
are  as  essential  as  coal  to  oar  domestic  comfort  and 
raaiiufacturing  prosperity. 
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The  reasons  urged  hy  cual  owners  before  the  Par- 
liamentary Cummittees  of  1829,  in  favour  of  a  initio 
gatiou  of  the  export  duties,  were, — first,  the  eiaplof- 
Uient  of  British  ships  and  seamen;  second,  that  it 
would  give  us  the  coutroul  of  the  countries  whose 
manufactures  were  dependent  on  tlie  supply ;  and, 
third,  that  the  foreign  vend  would  be  overplus  amount 
of  the  home  consumption.  It  is  not  aeceasary  to 
adrert  particularly  to  tlie  Urst  reason,  as  if  admitted 
at  all  it  would  prove  too  much,  namely,  lliat  the  navi- 
gation of  British  bottoms,  richly  laden  with  export 
merchandize,  is,  as  an  exercise  of  seamansliip  merely, 
and  witliout  reference  to  the  nature  of  the  commodity 
carried,  of  paramount  importance.  With  reference 
to  the  second  reason,  the  Lords'  Committee  put  the 
foDowing  question  to  Mr.  Buddie: — "Are  you  of 
opinion  that  a  high  duty  upon  the  export  of  coal  to 
foreign  parts  has  a  direct  tendency  to  encourage  the 
collieries  in  those  countries  ?"  To  tliis  the  examinee 
replied,  "  I  have  always  considered  it  as  amounting 
to  a  bounty  on  fore^^n  coal  to  encoui"age  tlie  foreign 
mine  adventurer."  Again :  "  Suppose  we  were  in 
the  habit  largely  of  supplj-ing  any  partictilar  country 
vrith  coal,  do  you  imagine  that  that  would  in  a  great 
measure  place  tlieii-  manufactures  at  om:  mercy  ? " 
The  same  witness  replied,  "  I  should  think  undoubt- 
edly so.  I  would  beg  to  obsene,  tliat  the  sugar 
refinery  husine-ss  in  Russia  is  almost  exclusively  cai- 
lied  on  by  the  small  coal  exported  from  this  country. 
It  must  be  obvious,  therefore,  that  if  any  tiling  sliould 
occur  to  interrupt  our  dealings  with  Russia,  and  that 
our  coal  was  withdrawn,  being,  as  we  imdcrstand,  the 
cheapest  fuel  tliey  can  obtain,  it  would  greatly  en- 
hance the  expense  of  that  paiticular  niannfacturc  in 
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Russia.  I  sbould  Uierefore  say,  tliat  this  branch  of 
manufacture  in  Russia  is  mainly  dependent  on  the 
supply  of  English  coal  of  the  above  description." 
This  statement,  admitting  its  meauiug  to  the  fullest 
extent^  is  still  much  too  confined  in  its  bearing  to 
lend  any  force  to  tlic  general  argument  in  favour  of 
cacportation :  nor  does  it  fairly  sustain  the  doctrine 
assumed  by  the  question  of  the  Committee. 

We  hare  already  seen  that  the  Dutch  Goremment 
have  burthened  the  importation  of  coals  with  a  pro. 
liibitivo  duty — something  lilse  a  guinea  per  imperial 
chaldron.  Now,  since  the  Dutch  impose  so  high  a 
duty  as  that,  for  the  sake  of  protecting  tlieir  own 
collieries,  would  they  not  on  the  same  principle,  it  is 
reasonably  asked,  add  to  that  duty  the  amount  of 
wJiatever  might  be  taken  off  at  our  ports  ?  To  tins 
ilr.  Buddie  replies,  "  If  it  is  the  policy  of  the  Dutch 
GoTeminent  to  exclude  British  coal,  I  should  con- 
ceive that  whatever  duty  the  British  Government 
veie  to  take  off,  the  Dutch  Government  would  lay 
on :  with  regard  to  them,  no  alteration,  in  my  opi- 
nion, could  aiTect  our  trade ;  for  it  appears  their  po- 
licy is  that  of  exclusion.  I  woultl  not,  tlierefore, 
look  to  any  relief  from  tlie  Dutch  Government,  or 
from  exportation  to  Holland.  Where  I  should  look 
for  relief  is  to  the  North  of  Gennauy,  and  to  Russia." 
On  the  next  question — "  Supposing  such  tiade  was 
opened  as  described,  is  tliere  any  fear  of  the  exhaus- 
tion of  our  mines  ?"  Mr.  Buddie  remarks,  "  I  would 
beg  leave  to  observe,  that  I  think  the  point  which 
the  Legislature  ought  to  attend  to  is,  if  possible,  to 
draw  such  a  line  aa  would  ^ve  foreigners  the  mere 
redundancy  of  our  mines  ;  that  is,  that  we  miglit  not 
ccHuiuit  public  waste  by  the  destruction  of  the  de- 
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scriplion  of  coal  we  can  get  uo  market  for.  I  sbonld 
say  that  the  object  would  be  to  manufacture  a  coal 
fit  fur  the  home  niarltct,  and  then  see  what  is  the 
residue  from  such  manufacture,  and  to  consider  what 
is  the  best  market  and  the  hest  way  of  clisposiug  of 
it,  80  as  to  produce  the  greatest  revenue  to  Govern- 
ment, and  to  pay  the  mine  owner."  So  far  as  foreign 
sale  could  be  made  of  small  coal,  which  is  at  prescut 
wasted,  Uie  alteration  would,  of  course,  be  one  of 
advantage  to  all  parties ;  hut  the  relief  sought  by  tlie 
coal  owners  at  large  was  of  a  more  extended  nature. 
"  What  the  coal  owners  ask  in  tlie  first  instance,  and 
to  wliicli,"  says  Mr.  Brandling,  an  affluent  individual 
of  their  body,  "  I  conceive  tliey  are  fairly  entitled,  is 
a  gradual  reduction  and  aboliLiou  of  duties  both  ex- 
port and  home,  that  the  coals  may  be  put  upon  the 
same  footing  with  all  other  ai'ticles  of  produce  of 
English  industry  from  English  propeity.  If  that 
cannot  be  accomplished,  an  equalization  of  the  export 
duties  with  the  home  duties,  au  equalization  of  the 
duties  upon  the  inland  and  seaborne  coals,  so  that 
they  may  be  in  the  same  market  with  the  same  du- 
ties, and  a  removal  of  all  the  impediments  to  a  free 
exercise  of  our  trade."  Now,  it  is  precisely  because 
coals,  as  to  the  nature  of  then'  production,  and  not- 
witlistanding  the  application  of  the  term  "manufac- 
ture," do  appear  to  diifer  so  essentially  from  otlier 
articles  produced  by  English  industiy  from  English 
properly,  that  sound  policy  seems  to  require  that 
some  impediment  should  be  placed  in  the  waj  of  a 
free  exercise  of  the  over-sea  trade  in  coals. 

It  will  be  remembered  tliat  the  answer  of  Mr. 
Buddie,  before  cited,  has  no  reference  to  tlie  question 
by  which  it  was  elicited,  namely,  the  possible  ex- 


baustion  of  our  mines ;  nor  docs  the  voluminous  evi- 
dence taken  before  tlie  Committee  of  tlie  House  of 
Lords  contain  hardly  a  single  allusion  to  the  subject, 
though,  as  we  sliall  presently  see,  it  was  otherwise 
in  the  examinatious  in  tlie  Commons.  "  1  have  not 
the  smallest  douht  that  tlie  generality  uf  tlie  inhabi- 
tants of  Great  Britain  believe  that  our  coal  mines  are 
inexhaustible^  and  llie  general  conduct  of  the  nation, 
so  far  as  relates  to  this  subject,  seems  to  imply  that 
ilie  inexhaustibility  of  our  coals  is  universally  held 
as  an  established  fact.  The  conduct  of  tlte  public 
says  so  iu  plain  enough  language.  U  it  was  not  a 
generally  received  opinion,  would  tlie  rage  for  trans- 
porting coals  be  allowed  to  go  on  without  limitation 
or  remorse  ?  But  it  is  full  lime  tliat  the  public  were 
undeceived  in  a  matter  which  so  nearly  concenis  the 
welfai'e  of  this  floimshing  island."  Thus  wrote  the 
author  of  tlie  "  Natural  History  of  the  Miueral  King- 
dom" nearly  fii^y  years  ago  :  this,  indeed,  is  hut  a 
specimen  of  the  staple  of  liis  complaint,  which  is 
drawn  out  to  a  considerable  length,  and  frequently  in 
terms  calcidated  to  force  a  smile,  notwithstanding  the 
grave  corroborative  testimony  of  the  learned  Professor 
Buchlaud,  recently  delivered  before  a  Committee  of 
the  House  of  Commons.  It  is  consolatory,  however, 
that  even  the  last-named  authority  has  placed  in  a 
remote  era  tlie  consummation  anticipated  by  Mr. 
Williams  in  Uie  following  paragraph  : — "  Tlie  pre- 
sent rage  fur  exporting  coals  to  other  nations  may 
aptly  be  compared  to  a.  careless  spendthrift,  who 
wastes  all  his  youth,  ami  then  heavily  drags  on  a 
WTCtched  life  to  miserable  old  age,  and  leaves  nothing 
for  liis  heirs.  When  our  coal  mines  arc  exhausted, 
tlie  prosperity  iuid  glory  of  this  flourishing  and  for- 
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limate  islauil  is  at  au  eud.  Our  cities  uud  great 
towns  must  then  become  ruinous  heaps  for  waBt  of 
fuel,  and  oiir  mines  and  iiiatmraclories  must  fail  from 
the  same  cause,  and  consequently  our  conimerco 
must  likewise  fail.  In  short,  the  commerce,  'vrealth, 
importance,  glory,  and  }iappiuess  of  Great  Britain 
will  decay  and  gradually  dwindle  away  to  nothiug, 
in  proportion  as  our  coal  and  other  mines  fail :  and 
the  futme  inhabitants  of  (his  island  must  live,  like  its 
first  iuliabitauts,  by  fishing  and  huntiDg." 

Our  antlior,  indeed,  somewhat  miligaleg  the  seve- 
rity of  his  sentence  upon  those  inliabitanls  of  Jjoudon 
and  the  soutii-east  coaat,  who  may  be  unhappy 
enough  to  witness  the  exhaustion  of  the  coal  about 
Newcastle,  by  the  consideration,  that  "  there  is  a 
pretty  good  fund  of  coal  in  Fife,  and  other  places 
upon  both  sides  of  the  Fiith  of  Forth,  which  nmy  be 
sent  to  the  metropolis  and  to  other  places."  Ireland, 
too,  is  consoled,  by  reference  to  another  Scotch  trea- 
smy,  though  tlie  allusion  is  couched  in  terms  eii- 
deutly  untempered  by  any  recollection  of  lite  cx- 
banstlcss  peat  mosses  of  the  Emerald  Isle.  "The 
city  of  Dublin,"  says  Mr.  Williams,  "and  many 
other  parts  of  Ireland,  depend  ujk>u  Great  Britain 
for  a  necessaay  supply  of  coals,  even  for  culinaij 
usesj  and,  I  hinted  before,  that  the  collieries  of 
Whitehaven,  from  whence  Dublin  is  cliieflj  supplied, 
are  already  very  deep.  However,  there  is  a  valuable 
and  oxtcnsire  magazine  of  coal  for  Irish  consumption 
treasured  up  in  the  county  of  Ayr ;  and  it  is  well  for  M 
Dublin,  and  other  parts  of  Ireland,  that  there  arc  " 
sitch  magazines  in  Ayrshire  and  the  north-west  of 
England ;  and  what  would  become  of  Dublin,  Sec. 
were  these  coals  to  fail  ?     In  that  event,  it  might  be 
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said  wilh  propriety,  tliat  tlie  Irish  volunteers  would 
blow  a  cold  coal.  'ITiey  little  think  of  tliis  when 
they  begui  to  8wagp;er,  distmb  the  peace,  aiid  iicf;lect 
their  proper  occupations.  They  little  think  that  Bri- 
tain can  stan'e  them,  knock  up  many  of  theh*  manu- 
factories,  and  ruin  their  cities  for  want  for  fuel." 

Such  were  the  apprehensions,  and  such  the  style, 
of  an  ingenious  but  verbose  ^vriter  on  the  coal  trade 
half  a  century  ago.  While,  however,  we  may  be 
allowed  to  smile  at  tlie  manifestalton  of  such  quaint 
patriotism,  it  must  at  the  same  tunc  be  confessed  that 
the  subject  is  really  one  of  great  importance  in  a 
national  point  of  view. 

In  the  examination  before  the  Committee  of  the 
House  of  Commons  above  referred  to.  Professor 
Sedgwick  expressed  liimself  as  not  being  prepared 
to  answer  the  question  as  to  the  expediency  of  ex- 
porting coals  :  he  conceives,  however,  tliat  the  best 
beds  in  the  Newca.stle  field  arc  not  likely,  at  the 
present  rate  of  consumption,  to  last  aboie  350  or  400 
years.  Dr.  Buckland,  of  Oxford,  makes  an  estimate 
nearly  similar.  The  latter  eminent  geologist  seems 
to  recognise  tlie  distinction  above  contended  for  as 
existing  between  coal  and  other  descriptions  of  pro- 
duce, whether  agricultural  or  manufacturing:  few 
countries  ai-e  so  sterile  but  tliey  may  be  made  to 
yield,  according  to  their  cultivation,  some  of  the  fruits 
of  the  earth  ;  and  still  fewer  are  they  where,  under 
determined  or  compulsory  circumstances,  the  more 
artificial  wants  of  life  may  not  be  to  some  extent  pro- 
duced ;  but  an  absolute  prohibition  of  the  export  of 
coal  from  this  country,  conld  not  have  tlie  slightest 
tendency  to  encourage  tlie  working  of  mines  abroad 
where  the  fossil  does  not  already  exist.     Tn  the  Ne- 
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tlierlantls,  tliere  is  a  very  extensive  fielil  of  coal, 
wLicIi  i.s  largely  worked ;  auA  m  that  is  one  of  our 
most  couveiiient  export  couDtiies,  the  question  arises, 
whether  any  vacuum  created  in  the  current  vend  by 
a  prohibitory  enactment,  would  not  naturally  be  filled 
up  by  additional  working  in  their  owii  mine  ?  Un- 
doubtedly it  would  J  ami  thus,  says  Dr.  Buckland, 
"  lead  to  the  more  rapid  exhaustion  of  that  mine," 
and  consequently,  it  is  rejoined,  to  the  encourage- 
ment of  coal  mines  abroad.  The  learned  Doctor 
rebuts  the  force  of  this  mfcrence.  "  If,"  says  he, 
"  encouragement  could  cause  the  production  of  beda 
of  coal  as  of  annual  crops  of  com,  it  would  be  so ; 
but  as  nature  has  limited  the  quantity  of  coal,  and 
any  reproduction  of  it  is  impossible,  if  yon  increase 
the  consumption,  the  total  eschaustion  will  of  course 
be  accelerated."  Aa  to  the  inquiry,  whether  it  be 
probable  that  there  may  be  a  sufficient  quanti^  of 
coal  in  the  diatricta  abroad  to  meet  tlie  demand  for 
the  foreign  manufacturer  in  the  foreign  market,  the 
examinant  appeals  to  the  case  of  France,  and  attri- 
butes the  comparatiTC  absence  of  manufactures  in 
that  country  to  tlie  deficiency  of  coal.  It  is  remark- 
able, tJiat  the  Netherlander  exports  coals  to  America, 
while  France,  wliich  is  close  at  hand,  and  wants  them 
for  her  manufacturers,  does  not  take  them  :  tlie  rea- 
son assigned  for  this  apparent  anomaly  is,  lliat  tbe 
carriage  to  America  is  water  carriage,  and  often  back 
carriage,  whUe  the  caiTying  over  France  is  chiefly 
land  canijige.  nie  policy  of  permitting  tlie  expor- 
tation of  coals  to  foreign  parts  from  Newcastle,  is,  in 
the  opinion  of  the  competent  authority  above  quoted, 
"  permitting  foreigners  to  consume  the  vitals  of  our 
own  posterity.    I  consider,"  says  he,  "  coals  the  sta- 
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mina  npon  wliich  the  jnannfacturiitg  prosperity  of 
Uie  country  primmily  depends ;  and  T  Ihiuk  It  oiir 
duty  not  to  spare  cue  ounce  of  coals  lo  any  person 
but  ourselves." 

By  the  Act  of  1831,  the  following  duties  were  im- 
posed upon  the  exportation  of  coals,  eulm,  and  cin- 
ders, in  lieu  of  those  theretofore  payable : — Coals, 
not  being  miall  coals,  exported  to  any  place,  not 
being  a  BrUtsfi  possession ;  videlicet, — 

£.    9.     A. 

In  a  BritisL  stilp,  the  ton 0     3     4 

In  a  abip  not  Brilisb,  the  ion 0     6     8 

Small  coals,  culm,  and  cinders  exported  to  any  place 
not  being  a  British  possession ;  videlicet, — 

In  ft  Britisb  slnp,  the  ton 0    2     0 

In  a  ship  not  British,  the  ton 0    4     0 

No  coals  to  be  deemed  "small  coals*'  for  the  pur- 
poses of  this  Act,  except  sucli  as  shall  hare  been 
screened  in  the  maimer  directed  by  the  Act  50  Geo. 
m.  cap.  127,  that  such  as  will  pass  through  a  l-of- 
an-inch  screen. 

By  a  return  to  Parliament,  it  appears  that  during 
the  year  ending  5th  January  1833,  the  following 
amount  of  coals  had  been  exported  from  the  United 
Kingdom  to  different  porta  of  the  MeiUferranean, 
namely — ^to  Gibraltar,  10,161  tons ;  to  Spain  and  the 
Balleariclslands, 606  tons ;  to  Malta,  3,422  tons  j  to 
Italy  and  the  Italian  Islands,  4,039  tons;  to  the 
Ionian  Islands,  1,180  tons;  to  the  Russian  porta  in 
the  Black  Sea,  2,435  tons;  to  Turkey  and  Conti- 
nental Greece,  323  tons  ;  to  the  Morea  and  the  Greek 
Islands,  647  tons;  to  Egypt,  7,260  tons* ; — total, 

■  It  wu  remarVed  during  Uio  diHcussions  on  the  CoaJ  Tr&de  ia  I83)|  that 
»wliiB  to  [be  cnormoiit  nmount  of  dutln  which  ac«DiiiuUt«(l  upon  the  cam- 
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30,072  tons.  In  1834,  Uie  rates  of  duly  were  still 
fiulher  reduced  :  from  the  6lh  of  August,  instead  of 
tlie  above-noted  iniposLs  of  Ss.  4d.  and  2s.  per  ton, 
an  ad  valorem  charge  o{  10  per  cent,  was  levied: 
and  in  lieu  of  the  other  two  items  of  68.  8d.  and  4s. 
per  ton,  an  unifoim  rate  of  4s.  per  ton  was  imposed. 
The  total  quantity  of  coals,  cinders,  and  culm  ex- 
ported from  the  United  Kingdom  to  foreign  countries 
in  1834,  was  615,255  tons  :  it  was  distributed  to  the 
following  places,  in  the  proportions  indicated  by  the 
fignres : — 

Tmie. 

Russia 3d,2I4 

Sweden U,6S8 

Norway 3^73 

Eeumark 72,186 

Pniaaia 23,787 

Germanj 50,258 

Holland 94,447 

Belgiiim 270 

France 09,690 

Portugal,  Azores,    iind 

Madeira 13,714 

Spain  and  the  Canoritis  1,683 

Gibraltar , 5^8.56 

Italy 12,567 

Maftii 7,715 

Ionian  Islands 1,250 

Turkey  andContinental 

Greece,... 1,329 

MoreaandGreeIc  Islands    1,471 

Cape  of  Good  Hope...  879 

Of  the  total  amount  above  stated,  3,654  tons  were 
cinders,  of  which  nearly  one-third  went  to  Denmark : 

moditjr  between  tQ  duUvery  at  tlie  uorthom  mrnoi^  and  iu  voi<^umpii(ra  in 
the  metropolis,  Nawcaatle  ectils  were  nctuolly  aold  ulLeap*T  in  GrajiJ  Cmim 
Ului  in  LonilQn.  As  aa  iDstanre  of  Ihe  (UsUjice  to  which  thl*  TalumUl 
fuel  i*  -Dairied,  Captnin  Hoad  caentiona  tbAt  the  coitls  uiod  aI  Buokhi  Ai 
Cflms  from  Newcajille ! 


Toot. 

Other  parts  of  ATrica... 

6,738 

East  Indies  and  China 

5,379 

New  South  Wales,  Van 

OietnEin  s  Laud,  and 

Swan  River 

21 

British  and  Nortli  Aine- 

55,201 

Bridah  West  Indies.,., 

43,617 

FoTeign  West.  Indies  .. 

845 

Unit.  States  of  America 

39^) 

Mexico ••>•,„, ,t 

A 

64 

l,6S7 

Slates  of  the  Uio  de  la 

966 

170 

lid 

Isles  of  Guernsey,  Jer- 

sey, Aldcrney,    and 

63.183 

I 

I 


there  was  also  1,845  tons  of  cubn,  the  whole  of  which, 
with  the  exception  of  a  Irifliog  fraction,  was  for  the 
use  of  the  Norman  Isles  last  named  on  the  foregoiug 
list.  The  amount  of  duties  received  on  the  whole 
615,255  tons,  wm  £34,902  10s.  2d. 

The  northern  coal  ownera  continuing  to  complain, 
and  Government  being  anxious  to  aiford  them  relief, 
the  Chancellor  of  the  Exchequer,  on  anuotmcing  the 
contents  of  his  Budget  in  the  spring  of  1835,  pro- 
posed to  remit  altogether  the  duties  on  coals,  cinders, 
and  culm  exported.  This  was  accordingly  done; 
and  at  present  there  is  no  impost  on  coals  exported 
to  foreign  countries  from  Great  Briljiiu  in  oiu*  own 
ships.  Vessels  from  Russia  and  Holland,  as  States 
not  recognising  the  reciprocity  treaties,  pay  4s.  per 
ton  on  all  kinds.  T3ie  policy  of  thus  facilitating  the 
conveyance,  to  any  extent,  of  so  essential  an  article 
as  coal,  anti  with  ito  object  but  that  of  relieving  the 
mine  owners,  must  be  very  doubtful. 

^Vhile,  however,  we  send  our  coals  to  other  coun- 
bies  thus  freely,  our  customers  in  many  instances 
tax  the  admission  of  the  commodity  into  their  ports. 
The  imposts  levied  by  the  Swedish  Government  on 
coals  imported  from  Great  Britain,  comprise  duty  of 
customs,  convoy  duty,  and  town  dues,  amounting 
together  fo  128.  2d.  sterling  on  the  Newcastle  chal- 
dron, or  about  50  per  cent,  on  the  prime  cost.  These 
charges  are  ostensibly  imposed  to  favour  a  certain 
coal  mine  at  Hogauas,  in  Scania. 

Tlie  duties  paid  on  the  importation  of  coals  from 
this  country  into  the  kingdom  of  Denmark,  arc  £2 
IBs.  lOd.  upon  one  keel  of  8  Newcastle  chaldrons, 
or  20  tons  of  Scotch  coals. 

Tlie  largest  amount  of  coals  exported  from  llie 
2  0 
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United  Kingdom  to  any  one  place,  is  to  Holland  : 
the  terms  upon  wlucli  tbey  were  admitted  in  1834, 
are  stated  below*,  in  the  official  note  of  the  British 
Minister,  transmitted  in  reply  to  a  Parliameutary 
iu(|oiiy  oi-dercd  by  the  House  of  Commons  in  tliat 
year,  and  pending  the  reduction  of  the  foreign  duties. 
In  reply  to  an  order  made  by  tlie  House  of  Com- 
mons, ill  May  1834,  for  returns  from  Copenhagen, 
Hambargli,  and  llotterdam,  of  the  nimiber  and  names 
of  British  vessels  entering  those  porta  laden  "with 
coals.  Consul  Macgregor  prefaced  his  despatch  to  Sir 
George  Shee,  with  the  following  statement  relative  to 
1833: — "It  woidd  appear  from  these  retmrns,  that 
fifty  British  ships,  of  the  burthen  of  0,740  tons,  with 
431  men,  were  employed  in  the  coal  trade  to  Copen- 
hagen last  yeai'  [1833],  and  that  the  quantities  im- 
ported there  have  amounted  to  2,381  Ions  and  4,261 
chaldi-ons,  forming  an  aggregate  of  13,098f  tons 
weight  of  coals."  Mr.  Macgregor  adds,  that  on  aa 
average,  during  the  yeais  1831,  1832,  and  1833,  not 
fewer  than  308  British,  and  189  foreign  vessels  were 
employed  to  llie  Baltic  during  each  of  those  years: 
and,  moreover,  that  the  importation  at  Copenhagen 

•  HoLUNO.  l.a  Ifaye,  Ic  19  May,  1834. 

UonMeur,— En  r^pouse  i  Toirc  office  ilu  5  dii  couraut,  j'ai  I'tioimeur  do 
|ion«r  k  vaU«  coDuiLiBSHiice  que  In  roi  du  8  Juin  ISfll  (Jounwl  Offi.cie],  No. 
15)  a.  fis«  lex.  dToiiB  d'entres  sal  la  charboa  de  tene  k  deux  llorins  per  mil- 
fier  delivrei  des  Pays  B«s,  huis  tltstinotiirai  d'origin,  et  poiir  Uram  VarUkmft 
Eir  angers. 

£n  conS't^qiicQire,  lo  cb&^^on  de  tetre  de  la  Vmct,  import^  peresa,  eit 
assHjotti  k  C9  droit,  auKsi  bj«<n  qne  celui  nrriTaiil  par  mar  d'Anglctom, 
d'Scoaee  ou  d'lilonds  :  rkinpartaliati  eur  narires  dos  P&ya  Bu  Mt  Imivhe 
det;  droiCsj  ceux  du  cortie  He  Tnonteal  &  dix  ceutS)  et  lea  drolls  do  transits 
im  florin,  ^galement  par  miQiiir  de  livrea  des  Pays  Bu. 

Jo  «aU)s,  Slc. 

(SigxieJ  H.  DB  ZVTLtiTt  DE  NTBTELT. 

A  M,  Jemingliam,  Cliarg«  d'AiTairci 
de  to.  Mojeste  BTitamiiqne. 


ncpoOTs  n  roacws  posts. 
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averageil  134  lotv*  weight  of  amis  to  erm  100  toas 
of  shipping:  "the  total  anotmt  of  coab  annnallv 
imftoited  into  tiie  Baltic  maj  be  estiraated,  accordiBg 
to  that  compntation.  al  about  110.000  tola,  being 
nearly  one-hall'  of  the  qnantilr  exported  by  Great 
Britain  to  foreign  coontiiea."*  No  duties  whatever 
arc  lened  in  llie  ports  of  Rojwia  upon  coaln  imported 
from  the  United  Kingdom ;  indeed,  so  cecessary  is 
it  considered  to  give  crery  facility  to  tlie  importation 
of  that  article^  that  it  is  alloved  to  be  landed  any 
where  without  a  pre^ions  initpection  at  the  Custom- 
house, a  form  tu  which  all  otlier  articles  exempted 
from  duty  are  subjected.  From  llie  year  1 823  to  the 
end  of  1831,  the  duties  »ith  n}iich  coals  were  taxed 
on  entering  tlie  Pni!si<iau  States,  amounted,  in  the 
eastern  proraices,  to  3J  dollars  per  zentner,  or  cwt. ; 
and  in  the  western,  to  H  dollars.  Since  1832,  and 
at  present,  li  dollars  per  cwt.  is  levied  tbrougbout. 
In  the  last-mentioned  year,  the  imt>ortation  to  the 
Baltic  was  603,465  cwts. ;  to  other  places, 'IM,  11 5, 
making  a  total  of  1,057,580  cwts. 

In  Portugal,  the  duties  of  15  per  cent,  paid  upon 
coals  imported  from  Great  Britain  into  the  port  of 
Lisbon,  are  levied  upon  valuations  put  upon  thcni  by 
the  Custom-house  authorities,  wbicli  vary  according 
to  the  market  price.  These  duties  are  charged  on  ti 
measiu'e  termed  a  piptt,  which  is  equal  tu  3j  tuns  of 
20  cwts,  each.  There  are  uo  C(tals  ituportcd  but  fmni 
Great  Britain.  Coals  are  ndniitterl  duty  free  into  nil 
tlie  ports  of  the  kingdom  of  the  two  SicilioH.  Thero 
is  a  duty  levied  in  the  ports  of  rnince  upon  conU 
imported  from  the  UnitcMl  Kiiigdnni,  of  1  friuir,  10 
centimes  per  100  kilogiamincs,  wliich  uinouiits  to  1 1 
francs,  or  about  10  shillings  per  Ion. 

2ti  U 
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A  great  deal  lias  been  eaiti  about  Uie  impolicy,  on 
llie  part  of  the  French,  iu  taxing  the  iraportalion  of 
foreign  coals ;  it  is  not  intended  in  this  place  to  give 
any  opinion,  hut  merely  to  state  (hat  the  reasons 
offered  by  the  late  Minister  of  Commerce  in  France, 
an  a  jostification  of  the  duty,  are  the  following  :-- 
**  Coal,"  says  he,  '*  is  very  ahmidant  in  our  connlry ; 
and  at  the  place  of  its  pi'oduction  is  sold  as  cheap  as 
in  any  other  country  in  the  world.  At  St.  Etienne, 
the  cost  of  extracting  coal  is  quite  as  low  as  iu  Wales. 
The  cause  of  the  high  price  to  consumers  is  not, 
therefore,  the  gieatcr  expense  incurrud  iu  working 
our  mines,  but  in  the  cost  of  carriage.  Tlmt  which 
may  be  purchased  for  forty  centimes  at  St.  Etienne, 
costs  three  to  four  francs  at  Rouen,  and  foiu*  to  five 
irancs  at  Bordeaux.  Since,  then,  the  cause  of  tlie 
dearness  does  not  proceed  from  the  poverty  of  the 
mines,  nor  the  inability  of  the  workmen,  but  is  owing 
to  the  insufficiency  of  works  on  thesju-face  of  our  soil 
for  making  easy  the  communications  between  one 
part  of  the  couutry  and  another,  it  would  be  the 
height  of  injustice  to  sacrifice  ihe  class  of  producers 
by  a  reduction  of  the  duty,  which,  if  removed  to  the 
extent  of  one  thii'd  only,  would  occasion  such  an  im- 
portation from  Englaud  as  would  ruiu  our  finest 
establishments." 

"  Is  it  not,"  says  a  recent  authority,*  "  a  .sufficient 
answer  to  this  argument,  if  we  enquire  what  it  is 
which  principally  causes  the  means  of  transport  in 
I^ance  to  be  so  imperfect  and  expensive  ?  Whether 
it  he  not  principally,  if  not  entirely,  the  high  prices 
of  coal  and  ii"on  wHch  deter  li'om  the  fonnatiou  of 
caiuds  and  railroads  ?    The  very  example  cited  by 

•  Companion  (o  tbo  Almuiack,  183& 
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the  Minister  as  a  justification  of  lus  systein,  suil 
ficiently  proves  of  liow  much  greater  benefit  it  must 
be  to  admit  foreign  raw  materials,  which  would  have 
so  imporlaat  aa  effect  upon  ihe  entire  iiidustrj  of  the 
country,  than  it  is  to  extend  at  tlie  geuernl  expense, 
just  that  amount  of  protection  to  a  few  capitalists 
which  enables  them  to  draw  a  scanty  and  precarious 
return  for  their  unnatural  investments."  **  Coal," 
says  the  Minister  of  Commerce,  "  was  worth  five  or 
seven  francs  at  Mulhausen  ;  since  tlie  opening  of  the 
canal  from  the  Rhone  to  the  Rhine,  the  article  is 
wortli  only  three  francs,  fifty  centimes,  and  will  be 
further  reduced  to  two  francs,  fifty  centimes,  when 
tlie  proposed  communications  with  Epinac  sliall  be 
completed." 

In  tliis  point  of  view,  "  the  duties  imposed  on  the 
importation  of  foreign  coals  and  iron  assume,"  says 
the  advocate  for  free  trade  (|uoted  above,  "  the  form 
of  a  tax  levied  upon  the  conunercial  and  manufac- 
turing interests  of  France,  for  the  very  purpose  of 
retarding  the  march  of  inteiiial  improvement.  These 
duties  are,  besides,  partial  and  unjust,  inasmuch  as 
they  operate  peculiarly  ui  llie  parts  of  Fmnce  where 
the  coal  and  ii-ou  of  natiie  production  are  the  dearest. 
Except  at  those  part*,  the  excessive  cost  of  transport 
which  the  Minister  brings  forward  to  excuse  the 
existing-  system,  would  operate  as  an  extensive  pro- 
tection to  tlie  coal  mines  and  iron  masters  of  the  in- 
terior, where  English  coal  and  iron  could  no  more 
compete  with  them,  than  they  could  now  compete  in 
tlie  parts  witli  the  freely  admitted  products  of  Eng- 
land." 
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CHAPTER  XXIV. 


PROBABLE  DURATION  OF  OUR  COAL. 

Difficidt  to  assign  the  consuinplion  of  Coal  for  future 
periafs — Esihnate  of  the  qttantily  remainhiff  ««- 
3vrou</ht  in  Durham  and  NorihnvihaUtnd — State- 
ments of  Mr.  Tayfor  and  Professor  Scd/;nnck— 
Decay  of  (he  Northern  Mines  ?riH  prahahly  transfer 
the  London  Coal  trade  to  Scotland  and  South  Waics 
—Quantity  ofn^rkable  Coal  probably  over-raied — 
Opinions  of  Dr.  Tliomson  and  Mr.  Bakmell,  rela- 
tive to  the  duration  of  the  Northern  Collieries. 

L  HE  prospective  cxliaustioii,  at  some  remote  period, 
of  tlie  valuable  contents  of  tlie  various  coal  fields  of 
Great  Britain,  and  the  probable  consequences  of  such 
an  event,  have  given  rise  to  a  vaiiety  of  calculations 
and  predictions;  some  of  the  latter,  as  we  have 
already  seen,  sufficiently  amusing.  Wliile,  however, 
it  ia  uiaiuiestly  inconclusive,  to  estimate  accord- 
ing to  present  demand  the  coiisimiption  of  cods  for 
centimes  to  come;  and  still  more  so  to  assign  any 
specific  condition  of  society  to  such  a  remote  period ; 
we  are  warranted,  in  the  iii-st  place,  in  assuming,  tliat 
the  demand  for  this  species  of  fuel  will  not  diminish 
hut  increase,  willi  every  imaginablr  condiliiin  of  (he 


DURHAM    AND    NORTHUMBERLAND.  455 

progress  of  society ;  and,  secondly,  we  have  before  us 
the  undoubted  fact,  that  oiu*  mines  are  not  iuexLanst- 
ihle.  Jn  addition  to  liiis,  there  is  the  most  diivct 
evidence  to  show  how  far  some  of  the  most  valuable 
beds  in  the  uorthcm  coal  fields  have  been  worked  out 
already;  at  the  same  lime,  that  tolerably  sHtisfactory 
calculatious  have  been  made  as  to  the  (juautity  re- 
maining unwroiight. 

The  following  is  an  esthnate  of  the  extent  and 
produce  of  the  Dmham  and  Norlhumberlaud  coal 
fields,  compiled  by  H.  Taylor,  Esq.,  colliety  agent  to 
the  Duke  of  Northumberland,  aud  himself  a  coal 
owner  in  the  latter.coimly : — 

DrBHAU.  From  Scputh,  Shields  sonUiwurd  to  Castle  Eden, 
twenly-onc  miles,  thence  weslwurd  to  West  Acic'l(!and, 
thirty-two  miles,  iionh-east  from  West  AuckJand  to  El- 
tiitigham,  ihirty-three  miles,  und  theoiie  to  Slnvids, 
twenty-two  miles,  being  an  extent  of  area  ol'  694 

NoBTHuHBEOLAND.  Vtooi  Slilclds iioi'thunids,  liy  a]i  uvor- 
age  breEdtii  of  niiie  miles, •...     343 

837 
Portion  exenvatcd.     In  Durham — On  tfae  Tync,  any,     39 

On  the  Wear 40 

79 

lu  Nortbtmibej'luiid,  say  ihirtveu 

miles  by  two,    26         ^i' 

—      100 

732 

EistimaCing  the  workalle  coal  strata  at  an  average  Tt>n». 

thickness  of  twelve  feet,  (he  coiiicuts  of  one 
square  milia  will  be  12,390,000  tons,  and  of 
732  square  miks,  9,069,48i:),OOO 

Deduct  one-third  part  for  lo-ss  by  small  coal,  in- 
terceptions by  dykeft,  and  other  inierruptions,       3,023,160,000 

Remaiuder, 6,046;J20,000 
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Tliifl  remainder  is,  according  to  Mr.  Taylor,  ade- 
quate to  supply  iJie  present  vend  from  Newcastle, 
Sunderland,    Hartley,     Blytli,     and     Sto€kt<in,    of 
3,&00s000  tons,  for  a  period  of   1,727  years.      In 
the  opinion  of  Professor  Sedgwick,  however,  this 
amount  must  be  exaggerated  about  one-half,  in  con- 
sequence of  tlie  existence  of  certain  sterile  tracts, 
wliicli  the  calculation  assumes  to  contain  the  average 
deposit  of  coal.      "The  hest  information  I  have," 
p  Bays  the  learned  Professor,  "  gives  a  rich  portion  of 
the  coal  field,  extending  from  the  ne^hbourhood  of 
Chester-le-Street,  doT^Ti  the  country  near  West  Auck- 
land; and  the  richest  portion  of  that  field,  as  far  as 
it  is  at  present  known  by  actual  workings,  is  between 
the  Wear  and  llie  escarpment  of  the  magnesian  lime- 
stone J  and  I  have  reason  to  believe,  partly  upon  a 
few  observations  of  my  own,  but  mainly  upon  inform- 
ation obtained  from  others,  that  none  of  the  best  beds 
of  the  Wear  distiict,  excepting  the  lowest,  the  Button 
seam,  ave  found  much  to  the  west  of  the  W^car ;  on 
the  west  side  of  that  river  tbe  Hutton  seam  is  covered 
by  only  a  small  number  of  coal  measures ;  the  coal 
is  britlJe,  and  lies  at  a  comparatively  small  depth,  but 
is  said  to  be  of  good  quality ;   it  therefore  appears 
that  tlie  rich  part  of  this  (h\-ision  of  tlie  coal  field  is 
confined  in  that  narrow  zone  extending  between  tbe 
Wear,  to  the  escarpment  of  the  magnesiau  limestoue. 
"  On  this  tpieatiou  I  have  recently  obtained  more 
full  information  from  a  gentleman,  with  whom  I  for- 
merly esEimiued  a  portion  of  Uie  district :  lie  states 
tliat  'there  aie  five  good  workable  seams  of  coal  in 
the  Wear  district,  between  the  outcrop  of  the  mag- 
nesian  lime  and  the  east  side  of  the  Wear,  extending 
from  the  neighbourhood  of  Chester-le-Street  to  Bisliop 
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AacUand ;  in  this  district.,  Uie  five  good  seams  that 
uiay  he  expected  are  tlie  following : — Five  Quarter, 
average  tliickuess  four  feet ;  tlie  High  Main,  sL\  feet ; 
^4he  Maudlin,  five  and  a  half;  the  Low  Main,  four; 
the  Hutton,  six  feet ; — that  of  those  five,  the  High 
Main,  Low  Main,  and  Hutlon  are  those  on  the  exist- 
ence of  which  you  might  perhaps  speculate  with  the 
greatest  confidence;  that  the  High  Main  and  the 
Hiitton  are  the  most  certain  to  prove  true ;  that  in 
tuahing  the  calculation  of  the  quantity  of  coal  still  to 
be  worted  in  tlie  ahove  district,  it  might  be  reason- 
ably supposed,  that  three  out  of  the  five  seams  (toge' 
ther  averaging  in  thicknes.s  of  good  fire  coal  about 
thirteen  feet)  might  he  worth  working  at  the  present 
time ;  and  that  a  fourth  may  he  worked  hereafter, 

■  when  the  best  seams  are  exhausted.'     The  writer 
states,  that  he  is  not  acquainted  with  any  colliery 

H  where  all  the  five  seams  are  worth  working  at  present, 

■  or  Ukely  to  become  so  :  one  or  two  of  them  are  always 
found  defective  in  thickucas  or  quality." 

Such  are  the  cousideratious  aifecting  the  east  side 
of  the  Wear ;  "  on  the  west  side,"  the  Professor  pro- 
.  eeed3,  "  the  Five  Quarter  coal  has  generally  cropped 
out;  and  the  High  Main,  Maudliu  andLowMnin,  if 
not  out,  are  often  so  near  the  siuface  as  to  be  good 
_  for  nothiug.  The  Five  Quarter  breaks  out  in  a  ra\'iue 
I  below  Auckland  Ca*tle,and  tiic  High  Main  is  probably 
too  near  the  surface  to  the  west  of  that  spot  to  be  good 
for  any  thing.  The  writer  of  the  letter  adds: — 
'  I  have  understood  that  the  working  seams  in  most 
of  the  small  collieries  on  the  west  of  the  Wear,  are 
aupposed  to  he  the  Hutton  seam ;  tlie  coal  those  col- 
lieries produce  is  of  an  excellent  quality,  but  tender, 
and  looks  as  if  it  came  from  the  Hutton.'     Taking 
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tliose  circumstaiices  into  coiisideratioD,  he  doea  :iot 
tliink  we  can  fairly  calculate  upon  more  than  one 
seam  ou  the  west  side  of  tlie  Wear,  within  the  above 
norliiera  and  soiithem  limits ;  and  he  states  the 
probable  thickness  to  be  four  feet  nine  inches  of  good 
coal.  He  adds,  '  tliere  is  good  coal  to  tlie  south  and 
south-west  of  Auckland ;  but  I  am  not  aware  of  above 
one  or  two  seams  at  most  in  that  district.'  Cou- 
sidernig-,  then,  the  uncertainty  of  supplies  of  coal  from 
imder  tlie  niagiieslan  hmestone, — that  a  large  [wi-tiott  ■ 
of  the  best  Tyue  coal  district  is  e^i^hausted  j  that  the 
excavations  in  the  best  seams  of  the  Wear  are  now 
very  extensive, — Ibat,  in  fact,  the  best  part  of  the 
coal  in  the  neighbourhood  of  the  navigable  parts  of 
botli  rivers  is  gone,  and  that  so  many  of  the  best 
seams  crop  out  within  a  short  distance  of  tlie  west 
bank  of  tlie  Wear,  he  is  inclined  to  ttiink  that  Mr. 
Taylor  was  far  beyond  the  mark  when  he  spuke  of 
the  probability  of  the  coal  of  Northiunberland  and 
Durham  lasting  1,700  years.  He  then  adds  these 
words  ;  '  I  aun  myself  convinced,  that  wilh  tlie  present 
increased  and  increasing  demand  for  coal,  four  bun* 
hundred  years*  vn\\  leave  little  more  than  the  name 
of  our  best  seams ;  and  when  they  ai*e  gone,  those 
who  are  liWiig  will  find  London  supplied  from  the 
great  Welsh  and  Scotch  coal  fields  at  a  cheaper  rate/ 
He  then  goes  on  to  state,  that  our  northern  coal  field 
will  probably  be  on  the  wane  before  thi-ee  hundred  _ 
years  have  elapsed ;  tliat  is,  in  reference  to  the  other   f 

■  An  ititHrEn«dliite  pcinoil  htts  bcwn  jusi^eil  hy  Mc«siil  Bid1«j  UldCuIlaj' 
jrh.0,  ia  Ibcir  genentl  view  af  ihv  dtslricl,  eslitnale  tlu^  duration  ot  Uio  ooti  at    ^ 
eight  biindrtd  and  twDut^'-five  yeran.     The  fuiiiimnm  aninunt  i»  probaMj    H 
that  given  by  I>r,  Mua  Kab,  ^'bo  oalimates  th«  exicot  of  tlie  cixU  Adds  ia     ^ 
North nmbutlaud  aiid  Durhitni  at  20  miles  by  16:1:^300  square  nillti,  cam 
puting.  at  the  £it,me  time,  tbal  iviie  Fi^uara  m'il^  in  eqiinJ  \o  Um  coaiumptiwi 
ol  u  3'uar, 


I 


I 


I 
I 


I 


coal  fields,  by  which  ihe  Louiloii  niaikel  will  by  that 
time,  begin  to  be  partially  supplied,  'ITiere  is  one 
circiimstance  stated  in  Ihis  letter,"  adds  Mr.  Sedf^- 
wick,  *'  which  I  may  just  allude  to :  A  great  deal 
of  coal  appears  foruierly  to  ha^■e  been  left  under- 
^'omid  ill  consequence  of  a  want  of  general  plana  or 
ma]>9  of  the  workings  ;  a  number  of  excavations  liave 
taken  place  independently  of  each  oilier ;  and  tlic 
coiisei]uence  is,  there  is  a  gicat  number  of  piei-s  or 
large  barriers  between  the  old  coal  works,  some  of 
which  it  may  be  almost  iiupnssible  to  remove.*'* 

The  learned  Professor,  in  reducing  the  estimated 
supply  of  coal  from  1700  to  400  yearn,  must  be  un- 
derstood as  speaking  of  those  goad  beds  mostly 
worked  for  the  metropolis  and  i'or  exportation,  and  the 
exhaustion  of  which,  he  assuuiea,  will  transfer  the 
London  trade  to  Soulli  Wales,  where  llie  coal  is  not 
of  so  good  a  quality  as  thai  of  Newcastle,  neither  con 
it  be  at  present  so  cheaply  conveyed  to  the  metro- 
polis, llie  coals  in  the  nurtbem  districts  may  last 
as  long,  or  even  longer  than  Mr.  Taylor  supi)08es,  if 
wc  take  in  all  those  impure  beds  that  may  hereafter 
be  excavated  by  persons  resident  on  the  spot  fur  the 
use  of  their  own  households  :  aiul  of  course,  the  tliin 
coal — all  tiie  little  beds  of  six  or  seven  inches  would 
be  got  out,  before  the  workings  were  finally  given  up. 
Professor  Bucldand  ogi'ena  in  tlie  main  with  Mr. 
Sedg^vick,  and  thinks  the  result  of  Mr.  Taylor's  cal- 
culation *' egi-egiously  exaggerated."  Mr,  Buddie, 
an  individual  probably  better  ac(|uaiuted  with  the  coal 
distrift  on  the  Tyne,  than  any  other  person, — but  a 
decided  advocate  fur  an  miliuiitcd  foreign  vend, — 
declined,  when  examined  before  the  Committee  of  the 

■  Kridvnoo  ietoni  Houoc  or  Commona,  IS'I&,  fol.  23!^. 
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House  of  Commons,  to  comnut  liimself  bv  anv  loose 
answer  to  the  ijucstion  as  to  how  long,  according  to 
tlie  preseut  rate  of  consumption,  the  coal  fields  hi 
Duriiam  and  Northumberland  would  last  ?  "be- 
cause," says  he,  "  it  may  be  ascertained.'*  Indeed, 
this  intelligent  viewer  expressed  himself  a3  confident 
of  being  able  to  reduce  tlie  whole  to  actual  measure- 
ment and  calculation*  in  a  month  :  and  tins,  he  ob- 
sen'ed,  might  be  done  with  reference  to  certain  dis- 
tricts, so  as  to  avoid  tlie  obvious  objections  wliich  the 
coal  owners  would  have  to  the  publication  of  details  M 
relative  to  their  particular  sections.  ■ 

Dr.  Thomson,  of  Edinburgh,  published  some  years 
ago,  a  scries  of  calculationa  on  this  subject;  and  still 
later,  Mi'.  Bakewell  in  his  popular  worli  on  Geology, 
discusses  the  question  of  coal,  and  the  period  when 
the  coal  mines  of  England  wiU  probably  be  exhausted. 
Tliis  competent  and  ingenious  obsener  says, — "  We 
cannot  but  regard  the  eshauation  of  our  coal  beds  a^ 
invohiug  the  destmction  of  a  great  portion  of  our 
private  comfort  and  national  prosperity.  Nor  is  the 
period  vei"y  remote  when  the  coal  districts,  which  fil 
present  supply  the  metropolis  with  fuel,  will  cease  lo 
yield  any  more.  The  number  and  extent  of  the  prin- 
cipal coal  beds  in  Northumberland  and  Durliam  is 
known ;  and  from  these  data  it  has  been  calculated 
that  the  coal  in  these  counties  will  last  360  vears." 
Mr.  Bailey,  in  his  suney  of  Durham,  states,  that  one- 

■  Tt  haa  been  lud  down  ns  a  rale,  that  "  a  eulilc  yaxd  of  coal  «ni  pfodaot  j 
eight  bolls  o(  coals,  each  boQ  contaJuing  right  perks  of  four  ukI  a  lwl/|pj- j 
lona,  ■.□d  each  gallon  cosbUDiug  2688  cubic  inches.     ThBrrfon>,  tmm  Aat : 
rule,  ail  «cro  of  coal  stralDiii,  one  Tool  Uucki  Hill  proijufa  (if  all  got)  Uiirtjr* 
one  tens,  each  ten  coninining  420  EOal  bolls ;  or  that  imtp  will  jiToduce  1310  ' 
lonB:  poii«ninei>tlT,  nn  equal  Biws  of  sLrtitum,  3,  3,  4,  &c.  /«el  ihkb,  vUl 
prfidace  8,  3.  4,  &c.  (imcs  the  iiuantity  a(  l«tiJt  o7  loui  of  coal  thU  m  smm  ot 
cni*  fool  Ibick  will  fttiince."—FvnHUk't  Snburr>infOut  Survt</iny,  y.  JtM. 


will  be  exIiauHted  in  200  yeais.  It  is  probable,  tLat 
majiT  beda  of  inferior  coal  wlurh  are  now  iieglet^led, 
may,  in  future,  be  worketl,  but  the  consumption  of 
coal  being  greatly  increased  since  Mr.  Bailey  publish- 
K  «d  hia  surrey,  we  may  admit  liis  calculation  to  be  an 
approximation  to  the  Inith,  and  tlial  the  coal  of  North- 

Iuraberlaud  and  Diu-ham  will  be  exhaTisted  in  a  period 
not  greatly  exceeding  200  years.  Dr.  Thomson,  in 
tiie  Annals  of  Philosophy,  haa  calculated,  that  the 
coal  of  tliese  districts,  at  tlae  present  rate  of  conaump- 
tion,  will  last  3000  years;  but  his  calculations  are 
founded  on  data  manifestly  erroneonSj  and  at  variance 
with  his  own  statements.     Dr.  Tliomsou  has  also 

I  greatly  over-rated  the  quantity  of  coal  in  these  dis- 
tricts, as  he  has  calculated  the  extent  of  the  principal 
beds  from  that  of  the  lowest,  which  is  erroneous;  for 
many  of  the  principal  beds  crop  out  before  they  reach 
the  western  teiimiiation  of  the  coal  fields.  Willi  due 
allowance  for  these  errors,  and  for  the  quantity  of  coal 
already  worked  out,  (say  one-third)  the  1000  years 
of  Dr.  Thomson  will  not  greatly  exceed  the  period 

(assigned  by-  Mr.  Bailey  for  tlie  complete  exhaustion 
of  coal  in  these  counties,  and  may  be  stated  at  350 
years. 
**  It  cannot  be  deemed  uninteresting,"  proceeds 
Mr.  Bakewell,  "  to  enquire  what  are  tlie  repositories 
of  coal  that  can  supply  the  nieti'opolia  and  the  south- 

tem  counties,  when  no  more  can  be  obtained  from  the 
Tyne  and  the  Wear.  The  only  coal  fields  of  any 
extent  on  the  eastern  side  of  England,  between  Lon- 
don and  Durham,  are  those  of  Derbyshire,  and  those 
Kin  the  West  Riding  of  Yorkshire.  The  Derbyshire 
coal  field  is  not  of  sufficient  magnitude  to  supply,  for 
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any  long  peni>d,  more  than  is  rct|uire(l  for  liome  coit- 
sumptiou,  aud  that  of  the  adjacent  counties.  Tliere 
arc  many  valnuble  beds  ol'  coals  in  the  western  jiarts 
of  the  West  Riding  of  Yorkshire,  which  are  yet  uii- 
wrought  i  but  the  time  is  not  verj-  far  distant,  when 
they  must  be  put  iu  requisition  U)  supply  the  vast 
demand  of  that  populoii-s  manufacturing  county,  wliich 
at  present  couamues  neai'lj  all  the  produce  of  its  own 
co^  mines.  In  the  midland  counties,  Staffoi-dshire 
possesses  the  nearest  coal  district  to  the  metropolis  of 
any  great  extent ;  bat  such  is  the  immense  daily  con- 
sumption oi'  coal  iu  the  ii"on  furnaces  and  foundries, 
that  it  is  generally  believed  tliis  will  be  tlie  first  of 
onr  own  coal  fields  that  will  be  exlian^tcd.  The 
thirty  feet  bed  of  coal  in  the  Dudley  coal  field  is  of 
limited  extent,  and  in  the  present  mode  of  workinp; 
it,  more  tlian  two-thirds  of  tlio  coal  is  wasted  and 
left  in  the  mine.  If  we  look  to  Whitehaven,  or  Lan- 
cashire, or  to  any  of  the  minor  coal  helds  in  the  west 
of  England,  we  can  derive  little  hope  of  their  being 
able  to  supply  London  and  the  southern  coimties  with 
coal,  after  the  import  fails  fiom  Northumberland  and 
Durham.  We  may  thus  anticipate  a  period  not  very 
remote,  when  all  the  EngHsh  mines  of  coal  and  iron- 
stone ■will  be  exhausted. 

"Fortunately,  however,"  Mr.  Bakcwell  adds,  "wc 
liave  in  South  Wales,  adjoining  the  British  Cliannel. 
an  almost  exhaiistless  supply  of  coal  and  iittiistoue, 
which  are  yet  nearly  nnwi-ought.  It  has  been  stated 
that  this  coal-field  extends  over  about  1200  square 
miles,  and  that  there  arc  twenty-tlu-ee  beds  of  worka- 
ble coal,  the  total  average  tliichness  of  which  is  uiuety- 
five  feet,  and  the  quantity  contained  in  each  acre  is 
I00,0e0  tons,  or  65,000,000  tons  per  square  mile. 
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I  If  from  this  we  deduct  one  half  for  nii»te,  and  for  the 

lor  extent  of  the  upper  beds,  vre  shall  have  a  clear 

supply  of  coal  equal  to  32,000,000  tons  per  square 

mile.     Now  if  we  admit  tliat  6,000,000  tons  of  coal, 

from  the  Nortiimuborland  aud   Durham   mines,  Is 

H  equal  to  nearly  one  third  of  tlie  total  consnmption 

of  coal  in  England,  each  square  mile  of  the  Welsh 

coal-field  would  yield  coal  for  two  years'  consimip- 

ion;  and  as  there  are  from  1,000  to  1,200  square 

ules  in  this  coal  field,  it  would  supply  England  with 

fuel  for  2,000  years  after  all  our  Englisli  coal  mines 

.arc  worked  out.     It  i»  true,  that  a  considerahle  part 

tof  the  coal  in  South  Wales  is  of  an  inferior  quality, 

aud  is  not  at  present  burned  for  domestic  use;  hut  in 

§  proportion  as  coals  become  scarce,  improved  metliods 
of  burning  it  will  assuredly  be  discovered,  to  prevent 
any  sulphureous  fumes  from  entering' apartinenta,  and 
also  to  economise  the  consumption  of  fuel  in  all  our 
manufacturing  processes."* 


UnkeireU's  Iniroduclioa  to  Ooologj',  1838,  p.  178,  «t  seq. 
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Tmportance  of  Foreign  Coal  Deposits  to  Great  Bniain 
— General  Phenomena  of  the  Carboiiijiivus  Strata 
similar  in  different  Countries — Organic  liemaim 
and  accontpant/ififf  Rocks — -Independent  Coal  FoT' 
maiion  of  Wej-ner — Occurrence  of  Coal  in  Spain 
— Near  Dresden — In  Silesia — Vast  Deposits  in 
France — /«  Belgium — Fire  Damp — Coal  Fields 
of  GertnajiJ/ — Fossil  Fifshes — Coal  in  Streden,  Nof' 
way,  and  Poland- — Immense  Depositories  of  Ait^ 
tkracitc  and  Bituminous  Coal  in  North  America — 
Scarcity  of  Fuel  in  some  parts  of  South  America — 
Jihode  Island,  Canada,  and  Australia  contain  Coal 
— Strata  on  Fire  at  Cape  Breton — European  Lo- 
calities of  Lignite  and  Fossil  Wood. 

Although  the  design  of  the  present  work,  as 
to  its  more  immediate  bearing,  might  be  considered 
as  completed  by  the  foregoing  Cliapters,  a  few  brief 
notices  of  one  branch  of  the  subject  in  reference  to 
other  countries  may  be  appropriately  introduced  in 
conclusion.  The  subject  of  foreign  coal  deposits  ti 
by  no  means  one  exclusively  interesting  to  tlie 
geologist ;  it  involves  important  considerations  of  a 


IMPOnTANCE  OF  THESE  TO  BRITAIN. 


406 


'■commercial  natiire  in  relation  to  Great  Britain.  For, 
not  oiily  must  tlie  coal  tniJe  of  this  country  be  in 
some  degree  influenced  by  competition  mth  the 
supply  (if  80  im])Drtaiit  aii  article  from  other  awd 
remote  suui^ce^j  but  the  districts  containing  coal 
mines,  may  be  expected,  hereafter,  to  become,  in 
certain  casesj  tlie  seats  of  manufactures,  perhaps 
rivalling  in  impoilance,  or  it  may  be,  surpassing  tliose 
which,  owing  to  the  abundance  and  accessibleness  of 
our  fossil  fuel,  this  country  has  long  carried  on  so 
advantageously. 

It  has  been  rcmai-kcd,  that  the  great  coal  forma- 
tion appears  to  abound  most  under  the  polar  ch-clcj 
and  in  tlie  two  temperate  zones,  but  it  is  rarer  to- 
wards the  e<]^uator :  a  geographical  distiibution  sup- 
posed to  be  connected  with  its  formation.  Altliough, 
as  might  be  expected,  the  caihonifirrous  strata,  when 
viewed  on  tlie  large  scale,  occasionally  present  some 
anomalies,  as  compared  with  the  corresponding  series 
in  our  own  countiy, — yet  still,  the  similaiity  in  cer- 
tain strildng  particulars  is  much  more  common  and 
remarkable.  Tliis  is  more  particularly  manifest  in 
tlie  occurrence  of  sandstone  and  bituminous  shales,  or 
beds  of  compressed  and  indurated  mud ;  together  willi 
tliose  vegetable  impressions  which,  altliough  exhibit- 
ing specific  differences  from  tliose  met  within  Britain, 
belong,  for  the  most  part,  to  analagous  types. 

We  have  already  adverted  to  tho  opinion  of  M. 
Brongniart,  that  at  the  epoch  of  the  coal  formation, 
there  existed  eqiscta,  or  horse-tail  plants,  upwards  of 
ten  feet  high,  and  six  inches  in  diameter;  tx-ee-fems, 
of  lirom  fortj'  to  fifty  feet  in  height ;  and  arborescent 
lyeojiodiacea,  of  from  sixty  to  seventy  feet  high.  Of 
the  above  classes  of  vegetables,  as  Mr.  Lyell  obsen'es, 
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th€  species  arc  all  small  at  present,  in  cold  climates ; 
wliile,  in  tropical  regions,  there  occur,  together  with 
small  species,  many  of  a  much  greater  size ;  but  thrir 
devt;lopmeut  at  present,  cveu  in  the  hottest  parlii  of 
the  globe,  is  inferior  to  tLot  indicated  by  the  petrified 
steins  of  the  coal  fonuatiou.  If  the  gigantic  size  and 
form  of  tliesc  fossil  plants  ai-e  rrmarkahle,  slill  more 
so  is  the  extent  of  their  geogi'aphical  distribution :  _ 
for  impressions  of  arborci^ceut  ferns,  such  as  cluuac-  I 
tcrize  our  Englisli  carboniferous  strata,  have  been 
brought  from  Mclnllc  Island,  in  lat.  75^*. 

The  geological  equivalent  of  our  great  carboniferous 
group  of  rocks,  as  met  with  on  the  continent  of  Europe, 
is  what  is  called  by  llie  disciples  of  Werner,  the  In- 
dependent Coal  Formation.  It  does  not  occur  in  the 
Alps,  or  in  the  basin  of  the  Po  ;  indeed,  it  is  asserted, 
tliat  the  true  coal  measures  do  not  e?dst  in  Italy ;  and 
this  remark  lias,  by  some  persons,  been  hastily  ex- 
tended to  Spain  and  Sicily.  Opinions,  on  tliis  point, 
exhibit,  as  might  be  expected,  vaiious  discrepancies, 
as  geological  entjuiries  have  hitherto  been  limited,  if 
not  in  then*  range,  certainly  in  the  number  of  scientific 
stations,  and  accredited  observers  at  remote  places  j 
while  travellers  and  geogitiphers  have  corumonly  used 
the  term  "  coal,"  in  the  most  loose  and  popular  sense. 

As  already  intimated,  tlie  coal  strata  in  Eurojie  do 
not  always  conform  to  British  analogies ;  and  in  some 
localities  there  seems  so  little  agreement,  (hat  indiri- 
duals  pretending  to  geological  acuteness  ha^e  been 
misled  thereby.  In  Spain,  coal  deposits  are  known 
in  Andalusia,  Estremadura,  Catalonia,  Am^on,  and 
Castile,  and  the  Asturias :  but  the  beds  are  commonly 
Ihiu,  and  the  workings,  for  the  most  part,  of  little  im- 

■  PrinclplGi  a(  G«ij1o^,  toI.  I.  p.  101. 
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ance :  it  seems,  however,  that  one  exception  must 
be  mado  nith  reference  to  the  last-naincd  locality, 
where  the  beds  which  are  described  as  "  vast,"  and 
supposed  by  Professor  Hausman  to  he  subordiuate  to 
the  immense  iron-stouc  liillii  near  Bilboa.*     In  Por- 

gal,  tliere  are  some  trifling  coal  works.  True  coal 
measures  exist  at  Poslcliai)eI,  near  Dresden,  at  Fried- 
land,  and  near  to  Ternontz,  in  Silesia ;  in  the  latter 
place,  there  are  vast  deposits  of  valuable  fuel  j  as  also 
at  Namur,  Saarc  Brooke,  and  St.  Etienne  in  France. 

One  of  the  richest  deposits  of  coal  that  is  known, 
forms  the  nearly  continuous  series  of  coal  basins 
placed  in  a  belt  about  one  hundred  and  fifty  miles 
long,  and  six  miles  broad,  which  crosses  the  north  of 
France,  containing  the  coal  mines  of  Valenciennes, 
Condc,  Mons,  Naraur,  Liege,  and  at  tlic  last-named 
place,  the  measures  ai-e  said  to  comprise  eighty-three 
beda.f  They  produce  annually  more  than  seventy 
millions  of  quintals  of  coals,  worth  thirty  millions  of 
francs ;  and  they  employ  about  thirty-five  thousand 
coUiers. 

in  1826,  it  was  stated  in  the  Annales  des  3Iines, 
lliat  about  forty  departments  were  known  to  contain 
coal,  and  a  list  of  tlic  localities  is  given  in  that  work.J 
Several  of  the  deposits,  Iiowcver,  it  was  admitted, 
could  scarcely  be  said  to  be  more  tlian  known  ;  others 
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In  Sp^n,  chuvoal  it  r^miDonlT  used  far  fat\  both  In  thA  kitclicn  Matu 
w&ioh  culinu^  npcralioaA  ore  [>nfonne<),  and  in  tho  brtufTo'i,  or 
mnniDg  puMi,  pUced  to  sir  Ihe  silUng  roomn.  Tho  mounbu&s  of  Mow 
Cuttle,  wtiich  txe  oartTt4  intb  nobl'S  trees,  suppty  tbti  mh&bit«iiU  of  the 
pUlni,  uid  also  iho  npilal  vith  rhareool  for  fud  ;  and  il  it  common  in  tbo 
streets  of  MaJriil  tomi^lwilhiusc-atK'iuiag  taj^opAnnienof  diis  coDiiUoililj, 
aocompMiiod  liy  s  bojr  Hhnuting  "  caibon  !  carbon !" 
+  Thoa  localitloB  of  foroign  conj  am  mosUj-  derived  tma  Phillips  and 
ifbesKt  Dr.  Vn,  snd  Mr.  D«  In  Beciic. 
}  EAin.  riiil.  Jonrn.  Tol.  as.  pp.  2u3-257,  where  tbe  ncconni  is  trnnslalni 
fh>iii  the  Peilodlcsi  sbore  cib^ 

2n2 


468 


FOREIOX   COAL   DEPOSITS. 


wore  worked  to  a  small  extent.    The  produce  of  Iwo 
Imudrcd  nud  thirly-six  lumcft  Tt-aa  ostiitiated  at  thai 
tiinc^  at  from  uitic  to  ten  niillious  of  qui]itaU  iuiauallj, 
or  about  onc-ciglith  of  the  ynarly  consiunplion  of 
Euglaiid.    Tlie  niuuber  of  niinei-s  employed  is  stated 
to  have  heen.  in  1830,  about  &cveu  tltousand.    A 
strong  prejudice,  as  elsewhere  mentioned,  existed, 
and  still  exii<ts,  against  the  use  of  pit  coal  for  domestic 
purposes.     Otiierwise,  it  is  stated,  tlie  mines  in  tlie 
dcpartmt;nt  of  Avejron  alone,  might,  from  tlieir  ex-  I 
treme  richness,have  supplied  tlie  whole  of  France  with 
fuel ;  yet,  the  quantity  annually  extracted  from  them 
was  only  about  ten  thonsaud  quintals;  and  this  from 
thirty  diifercnt  mines  by  superficial  works,  conducted 
williont  any  nile.* 

AccoKling  to  the  autliority  above  quoted,  tliere  were 
in  Belgium,  in  the  neighbom"bood  of  Montt,  Cbarleroi, 
and  Liege,  three  hundred  and  fifty  mines,  ^^ing 
employment  to  twenty  thoiLsand  workmen,  and  pro- 
ducing annually  al)out  twelve  millions  quintals  of 
coal.  In  general,  the  coal  scams  are  interatralificd 
with  beds  of  sondHtone  and  schistose  matter,  similar 
to  those  wliich  characterize  the  measures  in  our  own 
coimtry.  They  are,  however,  much  more  singiUarly 
contorted,  especially  at  Anzln,  near  Valenciennes; 
the  strata,  being  in  some  cases,  apparently  folded 
bacliwai'd  and  fovwai'd,  *'  thus  forming  an  enormous 
bale,  Iialf  a  league  broad,  and  several  leagues  long." 
The  mines,  just  witliout  the  gate  of  the  city  of  Liege 
towards  Brussels,  arc  about  one  hundred  and  twenty 

■  Id  FranM,  nbnut  aac  Itinlh  nf  (ht  iron,  L  c.  17,000  tons,  ii  aaclUi  vtUi 
coke  j  the  other  nine  li-ntbs,  nicli  chuconl.  Wand  being  UMil  for  tlila,  u 
U'cll  as  fur  Jomnsdc  purpoaea.  iii  many  iiiute  of  Oie  couotr>-)  lira  coDniar- 
Liim,  as  uiixy  bv  supposed,  is  ImDicnsc :  and  not  Ivu  Ulou  iifWcD  or  lixWaa 
nilUlons  of  acrcE  are  occiipkil  l>y  vccKiida  sntj  (oreslf, 
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fathoms  deep :  Uiey  ai'e  exposed  to  ttimilar  actiJcuts 
fi-ora  iiTii]itIou8  of  water,  fire  damp,  &c.,  to  tliose  in 
Great  Britain.  In  1812,  owing  to  a  sudden  iuilux  of 
(he  water,  wliileoue  liuudi'tfd  and  twenty -seven  coEiere 
were  at  work,  seventy-four  of  (lie  number,  (the  rest 
having  cscnpcd)  were  only  saved,  after  snfleriiig 
di-eadfiiUy,  by  mt^aus  of  a  coiumunicaliuu  cut  to  tlicm 
from  an  adjacent  di-ift,  through  a  space  of  about  one 
humh-ed  and  twelve  feet.  By  the  adoption  of  the 
Davy  safety  lamj),  thej  early  shiu'cd  tlie  advantages, 
and  reiterated  the  gratitude  of  the  pitmen  of  our  own 
couatiy.* 

Geiinany  contains  several  great  deposits  of  coal, 
particuliuly  iu  Saxony,  Bohemia,  and  Silesia  j  the 
last-named  province  containing  more  than  one  hun- 
dred mines.  In  Austria,  Tyrol,  Bavaiia,  Hanover, 
the  Hartz,  and  Hungary,  tliere  are  mines  of  coal, 
though  to  wlial  extent,  or  of  what  quality,  we  are  not 
parliculaily  informed.  Thmingia  is  remarkable  for 
the  presence  of  a  bitcminous  cupriferous  scldst,  which 
contains  a  gi-eat  quantity  of  fishes  crushed,  and  even 
converted  into  a  species  of  coal,  which  is  occasionally 

•  la  Dr.  I'tris's  Lift)  of  Sit  II«till>Itfy  DitTj,  there  is  a  notice  of  a, 
pampfabt  which  uppearod  At  Mons,  in  tho  jeat  1818,  on  Ibe  cxivlo^ona  tliat 
occtir  iu  conl  miues,  and  ou  tbii  means  or  pravcniing  them  b;  Dave's SafL-ty 
Lamp.  It  WSE  pablislicd  under  tbe  dircctjou  of  iho  Chombt-r  of  CoRiiucrco 
itnd  Miuiufftctui'e»  of  Mcina,  ttccompimicd  by  aaten,  imd  bj  the  resalt  of  a 
Ktivs  of  cxperimuntH  Uiat  hnJ  benu  conducted  h^  Al.  Cr(ir£s;irl,  Prvsidnut  of 
tliu  Chamber.  The  [iroriiife  of  HaJuaiilt  is  saiil  to  be  riclmr  in  cool  miDcti 
(Iwiii  nny  iiihcT  pun  of  Uia  Contin-ent  of  Eurojif,  mid  to  liaye  no  less  tlwn 
one  Jmodred  ihoDEimd  pcnona  employed  ia  the  wo-rliing  thein.  Tbo  Mma 
Irind  lit  dangurouii  ai:cld(iiilbucci]]'red  in  lLd^'B  tnioF-a  eih  in  iho.w  of  iba  north 
of  Engltuid,  and  viirii>UB  DspedicDU  bad  been  adapted  fi>r  their  prevention, 
whJcb,  however,  avnili'd  but  lililr.'  in  obiintiiiB  tbctn.  "  All  tbH^prpcnDtltinB," 
obserre  llie  reporters,  "  u'Lilcli  biul  been  bi[.bL>rlo  knoim  or  prnclised,  had 
DDtfaeen  ttblo  to  prescnc  tlio  uurortntLato  miners  JVoiu  tbu  tej'rlblu  efll'ulg  of 
osplosion.  It  i«,  tbereforo,  rq  inspprociable  benefit  nliiuli  wo  cimfer  by 
mnking  kiKHrti  llie  e(]iifllly  elraple  and  infalliblo  mctbod  of  pre'reniing  thcs« 
acfidtfiils,  »]ii(b  huE  been  discoioirJ  hy  tbt  cckbrated  nuinjiLrr  DaTy." 


FOREIGN   COIL  DEPOSITS. 

used  for  fuel ;  iJiercby  dcmoiisJrating  tlio  possibilitv 
of  llic  carlionaceous  h'ajiamulatiun  of  even  ajiimal 
mattery  a  fact,  iudecd,  of  which  wc  have  eridcnce  in 
our  own  comiliy.*  The  Netherlauds,  it  appears,  owe 
their  geological  connexion  witli  Germany,  to  a  chain 
of  carfjouiferous  rocks. 

Coal  is  comparalively  rare  in  the  north  of  Europe, 
ns  in  Sweden  and  Norway — counlrics  so  rich  in  mines 
of  other  kinds ;  they,  however,  abound  witli  pine 
foreiSts,  so  that  fuel  for  the  smelting  of  their  ores  is 
sufficiently  ahnndant.  In  Poland,  the  coal  measures 
are  stated  to  repose  on  a  black  marble  used  in  the 
arts :  they  contain  numerous  impressions  of  plants. 

Mr.  De  la  Beche  quotes  an  authority  for  the  exist- 
ence of  a  rich  carbonaceous  deposit  in  the  mountains 
which  extend  for  a  distance  of  150  wersts,  on  the 
right  bank  of  the  Donetz,  in  Southern  llussia.  The 
coal  is  described  as  occmxing  iu  beds  from  a  few 
inches  to  seven  feet  iu  tliicknesa ;  and  as  being  bitu- 
minous among  tho  sandstones  and  inhales,  but  becom- 
ing antlu'acito  where  the  rocks  pass  into  grauwacke. 
Coal  has  been  mentioned  as  wTouglit  iu  Siberia. 

Tlierc  is  said  lo  bo  an  abundance  of  excellent  cool 
in  Cliina  and  Japan,  some  promces  in  the  Celestial 
Empire  being  as  rich  iu  this  muieral  as  any  countries 
in  the  world :  of  its  quality  and  geological  coUucation, 
we  have  little  information.     Indiaj"  is  by  no  means 

■  Tbe  coal  ori'olctien,  to  nnupUn^,  jdelds  on  ^stllJaticMi  a  luge  <|uui> 
lity  of  ammonia.  It  c(iTiie.iti3  uumcrous  acn  sliiille,  unA  even  tlie  banM  at 
nnimolE,  to  which  jprobalilj'  eonie'  uf  its  ^ubstaiiQc  is  due.  Bui  oB  Uiis  dOM 
not  occur  in  t.  ^nuins  coul  forraaiion,  it  cannot  bo  ngfirdcd  ■•  a  tn*  pi^ 
cobJ. — Urt'$  Ccoiofft/,  p.  tOS. 

f  Ttie  diamond  is  snid  to  linve  been  Tound  in  the  Cool  FonnAUaa  Af 
Indin — thongh  not  acLitally  in  Iho  cool  ftntaB.  Tt  tnar  he  mentioned  bT  iht 
way,  that  iu  tcraiing  conjs  *'  Dlack  DinmondB,"  at  is  oflon  joenlHl;  daiw 
>rLi.-u  )<.i>ic.'ii]iiiig  of  the  froducc  ct  our  coUiciite,  tbnc  1b  more  pmjiriatf  In 
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(Icficicul  ill  cod ;  tlie  most  famous  field  ia  tliat  of 
Damudn,  discovered  in  1815,  and  composed  of  va- 
rious beds  of  bituminous  eoul  of  good  qualily,  nltor- 
Iiiatiug  with  shales,  saudstoue,  &c.*  At  Ramjiiug 
colliery,  eight  beds,  varying  from  fom-  inches  to  nine 
feet,  ai-e  worked.  ITie  coal  is  not,  however,  confined 
to  tliese  districts,  hut  extends  east  and  west  of  Da- 
muda  to  the  distance  of  several  Imudi-ed  milcs.f 
Coal  is  known  to  exist  in  the  Inland  of  Madagascai*  j 
and  also  in  Africa,  though  to  what  extent  we  are  uot 

t  informed. 
America;]:  contains  some  immense  coal  deposits, 
the  KppGllttlion — eip«ciiJ1y  nlien  applied  lo  riniliraciUi,  which  coiiUtios  §o 
tsrge  a  pm[icjrti(Hi  of  carbon,   Lfinii  llio  user  mny  be  nwar-o.    ■"  It  iviU  Hutu- 
nilly,"  aaji-8  [Ir.  KidJ,  "  cscilu  iho    biirprisc  of  llioac  hLu  quo  unHciiuaiuled 

■  »Uli  iha  c]ic.-niii--iil  hlsl*)i-y  of  Oiis  Bubsiiuicc,  lo  Icnm  tha.!;  Ibi3  purest  dianinnd 
4ii/su  not  ftsecntiollj  diflVvr  frnm  a  pariicular  rajicij  of  cuminoi]  coul." — 
Phyiicni  Ci/Hditionof  Maa.  liTidycwairr  Treolises.  Nor  is  U  uuworitiy  of 
nuticT,  [bat  Dr.  Brewster,  in  a  commtmi cation  to  llie  Guological  Soclaly, 

•  IntUlitfB  to  the  opiiiitm  thnl  l1iti  dijimonJ  itstlf  nmy  bu  of  vejptable  urigi'n. 
■  Itt  Ibo  Eiliubiirt;h  I'hiloaophicnl  Journal,  for  1833,  p.  347,  Uiero  ii  a 
tabJo  gtviuy  [bo  ^J;sultt^  at  socoral  analyses  of  AsimLc  atiJ  New  Holland  coals, 

»coiiiprUtng  (blrty  ftoiu,  madu  at  \he  CaXcutta.  AKsay  Office,  liom  nliicli  it 
irould  appear  that  axon  of  Uio  Iiidiaii  cools  uru  (utiUly  uuflt  for  tb«  purpi]^* 
ef  making  coke,  Tlii"  Burvlwaii  cvtie,  wilh  the  tscoptiou  uf  ono  siicriuMm, 
would  foiiU.rn  ncnrly  a.  t\niitier  of  its  wciglit  of  cartbly  impurity  j  thii  SilliL-t 
would  bo  still  wor^u ;  Ibi;  coal  of  Ba^bclpur,  (wliidi  Mr.  Jaun'son  soeois  to 
suspect  is  mJatiLki-'uly  ca\l<Mi  antbracitc),  trould  ba  iifATly  half  earthy  boiQ'O 

toflliu  nioLEilaia  roul  fVoiii  Ava  would  yiold  a  colce  of  bi-ik'r  qualily,  but  uf 
wry  little  dQiisiiy.  The  CbiiioBe  glancC'Cool  ntona  fonns  n  rcmiLrliablc  ex- 
Mptioii  to  tills  unfavourable  concluaiou  against  Oriontnl  coal,  b.iil1  dcii^rrcii 
b  nnk  tit  tbv  buud  of  Ihti  li&t  in  roapect  to  iU  purity  a.»  a  coke,  aitliou^h  lu 
ipOlS&e  gravity  it  dots  cot  ciuuo  up  lo  llio  cbnracter  of  tbo  Eugliah  fuel, 
neltlur  lilts  it  tha  spongy  lo^cturo  nltlcli  cijutribulcs  luucb  la  tlio  glotrlng 

•conibastLoii  of  Lke  latter. 
f  It  isslateil  Lhsl  among  the  MSg.  Icftby  tlitilate  Mnjor  Joracs  Fmnkliu, 
P.G.S.,   Ihcro  ia  an  aecount  of  the  different  beds  of  coal  as  woll  as  of  iron 
mines  in  tbv  Coiitrol  Dbtricls  of  India.~Ftiil.  Mag.  .Tiily,  ]S36. 

J  Tbe  eommon  facl  in  iho  cilisa  and  lovrns  of  tlio  United  States,  consist* 
ehi«(!y  of  woixi,  of  nhicli  ihcjT?  are  various  kinds:  (Lo  bt-sl  Ullii?  opluhrtiled 
iijrtojy  tree,  wliic^h  coinniimly  fttcbca  a.  prico  f:quiiial<'nl  In  Rbnut  tni'lirc 
ahiUiugs  por  load ;  il  is  n  Uurable  Itiel,  n.n J  does  not  soon.  iHu  nut;  iink  ])iUcM 
axe  nvxt  in  cs(c<cni,  and  soil  for  alms  slilUiiiKSj  (jtmi  wood,  Aag  «-i>oit,  aud 
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both  of  anUimciCc  and  the  bituminous  IodiIs.  That 
great  map;azi]ic  of  coal  whicb  sball  liereafler  be 
opened  np  for  tbe  supply  of  liie  United  States,  lies 
mostly  uuJcr  those  vast  plains  or  steppes  extending 
from  the  -vvesteni  slope  of  the  Allcghauy  moantains 
to  what  are  called  the  "  Saud  plains,"  a  distance  of 
1500  miles,  and  from  the  Nortlicm  lakes  to  the 
monlli  of  Uie  Ohio,  a  width  of  neaily  600  miles. 
Tliis  immense  ti-act  embraces  the  States  of  Ohio, 
Indiana,  Illinois,  Missouri,  Kentucky,  and  parts  of 
Pcnn-iylvania,  Virginia,  Teimessee,  Arkansas,  and 
Michigan,  as  well  aa  a  wild  region  of  about  500 
miles  wide  lying  to  the  west  of  these  States.  Ac- 
cording to  an  American  writer,*  "  The  formation  of 
tlicac  plains  is  decidedly  secondar}',  reposing  on  a 
horizontal  limestone  rock,  the  thick  strata  of  wliicb 
have  never  been  penetrated.  This  limestone  pan 
(as  it  is  called),  is  generally  but  a  few  feet  below 
the  surface,  and  supports  strata  of  bituminous  coal 
and  saline  impregnations  through  almost  its  whole 
extent.  The  mineral  resources  of  these  plains  are 
unbounded,  and  its  coal-Jield  would  cover  half  Europe, 
The  coal  is  pure,  lies  above  the  river  channels,  and 
18  easily  worked.  Iron  and  lead  are  also  abtuidauL" 
The  measures  occurring  at  Caibondalc,  Lchigb,j' 

pint:  wo€nl,  uro  an  inferior  ilQacripllon  of  CiiiiiB,  ttnil  felch  six  ov  fOT«n 
«htllii1gE  tlm  Ivcui,  uccotvling  to  oirctUD&lancas.  'I'he  quunlity  to  bo  ac^oonled 
u  laoU  IE  fixed  hy  lutr  •  uiiJ  iLu  logs,  trliii^h  aru  nliout  four  feel  long  uu  Ui« 
cart,  nro  sawn  into  shOTl  bilkU  pruriouH  to  Ibi'itig  pUoJ  In  ihc  cellan  of  Hie 
canSTuner,  by  tbo  hawkci  of  tlir  fiicl,  m  somo  person  who  iu»:oiDpiuibc&  btm 
Kilh  n  sMt  on  his  buck.  Tho  poor  mttntly  bum  (ngota,  or  pine  wood.  For 
cliaTcoELl,  t!i0  no(>d  of  tho  tulip  xrco,  iLidvdcniiron  iuiipifira)  is  muohowd 
in  tlic  Unitciil  Sciilus. 

•  Itliuois  Monthly  Magnzino. 

f  IliD  Lfliijjh  0]-"Peiic]iOrcharJ"coaU,  nro  stuted  tonsil  nt  PhiliMlelphJft 
At  £1  lOa.  por  tuLi;  in  Ncir  York,  iLiiil  uthrr  liUtuxil  jjluL't^a,  Uiv  rxpnumaot 
riuriMgn  incrcutt  Ihe  price  of  the  loeuuioiIIIj'   to  alioul  £3  per  Uw  klnrUD^ 


Lackawoxcu  \Vi]k»barrc,  and  other  places  iu  the 
United  States,  are  referred  to  tlie  sanie  era  of  depo- 
sition as  the  carboniferous  seiics  of  Europe :  the 
geological  relations  of  tlie  sti-dta,  however,  tliiier, 
sometimes  consideraHv,  from  what  la  oliseryed  in  our 
British  coal-fields,  llie  organic  remains,  so  far  as 
listii  of  tlicm  liuve  been  puhlisheJ,  genemlly  resemble 
those  which  have  been  found  in  Em*ope.  Fossil  fish, 
preserved  lilse  those  of  tlio  copper  shale  in  Thuringia, 
and  in  tlie  magnesian  limestone  of  England,  are 
ibnnd  in  the  bituminoua  schists  at  Westfield,  in  Con- 
necticut, and  at  Sunderland,  iu  Massachusetts.  At 
Wilksharre,  the  coal  is  mostly  from  twelve  to  fifteen 
feet  thick — sometimes  thirty  or  forty  feet:  it  is  inter- 
stratified  witli  beds  of  shale  and  sandstone ;  some  of 
the  latter  being  from  five  to  one  hundred  feet  in 
depth.  The  celebrated  Antliracite  of  Peuusylvania 
extends,  as  wc  are  informed  by  Mr.  Eaton,  along  the 
foot  of  the  Catskill  Mouutiiina,  and  is  continued  from 
tlie  southeiTi  pai-t  of  Pennsylvmiia  to  Sackett's  Hai- 
bonr  on  Lake  Ontario.*  In  Rhode  Island,  (Con- 
necticut,) has  been  found  a  quantity  of  Authi-acite, 
with  which  Professor  Silliman  lias  made  comparative 
experiments,  iu  reference  to  the  Aullnuclte  of  Peno- 
Rylvania.f      He  found   that  it  gives  out  an  equal 

Tlio  Nowcasile  coal  sells  on  ibu  nvor&go  for  tbout  £3  per  ton;  anil  tho  tan- 
CUtuni  conii'iiii  coal  uboul  IDs.  ndJitiotml  at  tlie  aliuve  pluces.  'I'ha  Ui(- 
)ttfnry  of  cubI  in  Pr^nnsjflvoDia  has  been  ttitv  ocdosk'u  of  sudden,  good  ((it- 
tona  ta  aomv:  onfr  iiidiTiilual,  wlin  bad  a  pieco  of  land,  for  wtiluli  bi3  gave 
about  one  ahillitig  Hl^rliug  per  nore,  afterwanls  snlil  ll  for  tlirco  hoDdred 
dollara  per  acrti!  Tliu  Ii><:uJ,  appellation  b}'  v']iicli  (be  cuals  ara  known, 
on^natQ^  iu  tht;  circuiuNiuncv  o/  ibnir  being  bri^ntilil  Iu  PttUadulpbia  by  tUu 
Lclligb  caual. 

•  SiUitDnu'sAmcrictui  Journal  of  SoieH'oe,  vol.  sJs. 

\  The  terms  aiiilirncilo  and  bituminous,  ns  apjiliud  to  coaX,  itlthoiigh  tndJ. 
caling  eubsluiici;s  sulKuienLly  distinct  in  UilTtiVul  jdciti's,  ui' at  oj-iiiisitij  «s. 
Inmcs  oT  a  caol  fidil>  va»y,  ncvcitlivlcsa,  tc£]!'^y  vtry  C(juii  Dually  to  iutur. 
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voliuuc  of  tiiHainniablc  gas,  and  bums  mthout  difll- 
cullT  in  furuacca  built  with  fire-proof  brioks.  It 
burns  with  a  considerable  red  llaine,  and  with  a  veiy 
intense  beat.  Ita  colour  is  steel-grey,  and  much  re- 
sembles pltnubaf^ne.  Tlic  surface  is  sumeliiuat 
covered  with  a  thin  pellicle  of  this  substance ;  and 
small  particles  of  geuuiiic  plumbagino  are  accidentally 
met  with  among  the  schists  which  accompanj*  it.  It 
sounds  semi-nictallic,  and  is  somewhat  of  a  slaly 
sti'uctiire.* 

There  is  abundance  of  excellent  coal,  as  well  as 
iron,  copper,  and  lead,  iii  the  colonies  of  Nova  Scotia, 
Cape  Breton,  New  Bnmswick,  and  Austi-alia.     With 

ntadiate  mas&cs,  anil  toon:  G»|)ocia]ly  to  Ihe  wholo  ilcpuNiu  In  fact,  a  bnl  vt 
voul,  that  is  »oiu<.'tSiueB  ilvcldudL)'  luQnramabI«  in  oan  eltcslloD,  W  fai  lout 
lu  biluiiieii  in  anotliprj  tlint  Lhc  nia«s  becomes  a]niai.t  nltngothgr  cuboo.  At 
vxampleK,  tlie  gniut  coal  Jh^obU  iu  Cuniie-uUt^ul  in  Humvllinua  callciil  niillm> 
riU',  and  at  olbcrs  dcKcribci^  ns  bittLmmous,  by  AmnrioAn  gniilogi»U.  Mr. 
de  1a  Bi;cha  suttea,  (bat  the  coaUnuons  co&l  d^otit  o(  Souih  Wolra  ia  on- 
UkriLcito  in  PsmbruktiKliirxi,  uvd  bUuainous  io  iU  viuUuu  iiruluutniiidu  Utnu^ 
Mttumoutlubini.  Nor  Is  tins  accurre-nco  of  coal  tii  canUiot  with  tbe  grliauy 
locks  confiuvil  ti>  KtilhriMito,  tbu  bitumiuous  dvputit  of  Viritiuik  rasto  on 
grmiitv,  luiil  Ui»  coal  toilea  of  Prance  is,  io  wnue  place*,  depodUol  ou  gneUs, 
mica-alato,  &c. 

■  Although  in  mosi  parts  of  Xonli  Antpri-co,  tho  Immcnaa  totnita  fumlah 
Luoxbau^tiblQ  sui^iilirii  of  fuul,  ii  is  for  oLberaitc  iu  laan;  yuxs  of  Souib 
America,  whori;!,  instead  of  Ireas,  the  fon'BU — fur  to  tbey  uiai  bu  voltod'— 
consist  of  vubI  ITHCU  of  ip'usi!,  uot,  of  couTsci,  B,Tni1nbEa  for  rCDaomlcBl  firing; 
LbU  is  VB[)t;i:iiilly  the  cliamctirr  of  tb«  country  abuul  Bucuoh  Ayres,  urban 
tbere  in  seareeljr  a  Lrei;  Io  be  ayi-n  for  many  mJlriB ;  niii)  from  auch  a  dittofiW 
liiw  futi  W  be  Cttrrk'J,  ibal  it  liaa  been  affiriuod  tboro  Is  acarrclj-  a  bnnlcn  of 
firo-w<Ki4l  brought  into  Ibal  city,  vblaii  is  not  litOTnlly  wortb  more  than  tb« 
b««ct  vrblcb  cardv*  IL  Wliilo  meatlciniuy  Souib  Auicrica,  U  may  be  idiliNti 
tbttt  ill  IL  work  lately  pitblisbed  by  a  Sputiiard,  Ibrrn  iiii.oiing|iBriinii  bctwcvs 
tb«  produce  of  {bu  gold  and  tilroi  miucs  of  Araiiriwi  anil  Ibe  mjhI  mine*  of 
Kngland,  In  wttich  tbc  antbor  exhibits  a  balanct)  Id  favour  nf  ibe  latter,  of 
no  leaa  ibaxi '£iitJMO,(Hil}  fmiics  annually!  Ami  thi>  iritbout  talcing  into 
tho  aoconnt  tbnt  almost  outire  duatructJou  of  ibo  aoll  whi«b  generally  takas 
place  In  Ibo  aouch  oftur  Ibo  prooioun  m^Ctda  in  tliR  now  trorld;  wUkia 
Grvat  Britiuu,  Ibu  »iibturrau«(ut  riclios  an  DXtiii<;i«»],  wbcro  bcuuifUl  bw- 
*e«U  of  goldL-ii  puiu,  or  v(»iliuit  uiviuluw«,  lire  ^9U»|iicui>iii  owt  noori^  iho 
mlUiv  iritcU  of  oi>i,>ralloii. 
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(he  working  of  the  lulues  at  the  fonuer  place,  iiDport- 
ant  commercial  rcaiilts  will  no  doubt,  at  some  future 
period,  be  identified  :  and,  pcrbaps,  tlio  local  author- 
ities have  not  I'egarded  without  suspicion,  the  geolo- 
gical sun'eya  of  the  island  wliich  have  been  made  hy 
individuals  belonging  to  the  United  States.  Williams, 
in  his  Mineral  History,  contended  at  great  length  for 
the  expediency  of  Great  Britain  working  the  coal, 

■  which,  in  his  time,  was  underatood  to  abound  in  the 
island  of  Cape  Breton,  as  well  in  order  to  raise  reve- 
nue, as  to  diminish  the  quantity  exported  from  this 
country  to  America  and  the  West  Indies. 

Cod  as  well  as  iron  abound  in  the  interior  of  Aus- 
tralia ;  the  coal  is  not  so  bituminous  as  ours :  it  bmns 
clearly  and  rapidly,  and  is  getting  daily  more  into 
demand  at  Sydney,  accordingly  as  wood  becomes 
more  scai'ce.  It  can  be  had  at  the  pits'  month  for 
five  sliillings  a  ton,  but  the  expenses  of  caniago  raiae 
it  to  twenty  sliilliugs  at  Sydney.  It  was  recently 
stated  in  the  public  journals,  ihata  valuable  discovery 
had  just  been  made  hy  the  Rev.  Mr.  Threlheld,  at 
Lake  Macquarrie,  in  the  district  of  Ileid's  Mistake. 
He  was  about  to  build  a  chimney,  witli  wliat  he  con- 
sidered to  be  a  veiy  fine  black  stone,  which  ho  hod 

h  found  in  abundance  in  tlie  neighbourhood  of  his 
dwelling :  when,  upon  cloae  examination,  he  ascer- 

(tained  it  to  be,  what  is  called  in  England,  caimel 
coal.  Competent  judges,  it  is  stated,  have  declared 
Uie  coal  to  be  of  very  superior  quality.  Tlie  seam 
lies  almost  at  the  surface,  and  can,  therefore,  be 
worked  at  a  trifling  expense.  First  comes  a  layer  of 
inferior  coal,  three  feet  thick;  tliis  is  immediately 
succeeded  by  another  layer  of  excellent  quali^,  about 
five  feet  thick,  and  which,  so  we  arc  assured  by  tlie 
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report  cau  be  taken  up  iu  solid  masses  o(  a  yard 
square. 

It  may  be  added,  that  some  (if  tlicsc  remote  coal 
deposits  liave  been  on  fire — perliai»s  occitsioued  hy 
lightning':  one  recent  instance  has  been  already  no- 
ticed j*  and  we  are  infonned  by  tlie  Abbe  Rayual, 
tliat  a  scara  of  coal  was  once  set  on  fire  at  Cape  Bre- 
ton^ wliicli  burned  vd\li  f^eaX  fury.  In  the  London 
and  Edinburgh  Philosophical  Magazine,  for  Aug^t, 
1832,^  diere  is  a  desciiplion  and  sketch  by  tlie  Kev. 
C.  P.  N.  Wilton,  of  certain  biuTiiiig  cliffs  on  the  soulk- 
east  line  of  coast  ncai"  Newcastle,  iu  Austialia.  Tlus 
writer  describes  the  cliffs  as  rising  to  the  beiglit  of 
from  one  hundred  to  tlu'ee  hundred  feet  above  the 
sea  i  tJjeir  surfaces  presenting  in  some  places,  three, 
and  iu  others,  tn'o  pai-allel  beds  of  coal  "  of  the  inde- 
pendent fonnation."  Large  stems  of  aruudinaceous 
plants  in  iioustone  appear  in  fji'eat  abundance  between 
the  horizontal  beds  of  coal  and  the  other  strata.  At 
no  great  distance  from  one  of  tlie  clitTs  on  this  coast, 
which  was  discovered,  August,  1830,  to  have  been  on 
(ire  at  no  distant  period,  beneath  a  stratum  of  breccia, 
varjing  from  eight  to  tliii'ty  feet  in  lliickness,  a  bed 
of  bmnii  coal  reposes,  which  passes  into  black,  having 
immediately  above  it  an  accuniulatiou  of  aruudiuaceuus 
plants  mixed  witli  petrified  wood. 

Various  species  of  fossilized  wood,  brown  coal,  or 
lignite,  (sometimes,  however,  so  perfectly  hitmninoos 
and  compact,  as  hardly  to  be  distinguishable  from  the 
true  coal,  but  belonging  to  an  era  subsequent  to  lliat 
at  which  the  "independent  fomialion"  took  place,) 

■  In  the  Do&l  rurnaation  on.  the  baolCH  of  Uiq  Mackcitalu  Hirer,  whkh  u- 
tends  oijaiaa  70^  nortli  Int.  nnd  KuppoHuil  hy  Dr.lUcli&nlioi)  (u  bu  idotiUcal 
Willi  lliai  io  ilii'  cuuni^'  vf  SulhiTlanO,  iu  Ibo  uorili  of  ScoiIauJ. 

t  P«8c  93. 
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occur  iu  vast  quantiliea  in  Europe  and  clHCwhere, 
sening,  in  some  instsmces,  as  valuable  fuel,  Iii  the 
valleys  of  the  Pu,  tlie  Danube,  in  Switzerland,  in 
tlie  great  bo^in  of  Paiis,  as  well  as  in  vanous  otlier 
places,  and  comprehended  among  the  tertiary  tbrma- 

■  tions,  there  are  immense  beds  of  lignites,  soraelimes 
approacliing  to  glance  coal,  of  an  excellent  quality, 
and  upon  which  pits,  ai'e  worked.  This  wood  coal  of 
various  Itiuds,  is  much  used  in  some  parts  of  the 

■  Coutiuent  as  fuel  for  ordinary  purposes:  and  its 
frequent  and  abundant  occurrence  in  situations  re- 

_  mote  from  (he  true  coal,  gi>c  it  a  much  more  impor- 
P  tant  relation  to  tlie  wants  and  conveniences  of  the 
inluibitants  of  otlier  countries  than  can  well  be  con- 
ceived of,  by  merely  regai'ding  the  value  of  analagous 
r deposits  in  Great  Baitain. 
Lignites  occiu-  abundantly  in  oolite  passing  into 
coal  at  Carjiona,  and  in  the  island  Voglia,  where  they 
are  excavated  for  the  xise  of  the  Trieste  steam  boat. 
The  lignite  mines  of  Buda,  in  Hungary,  are   re- 
■mnrkable  for  the  supply  of  fuel  wliich  they  afford. 

■  It  seems  to  be  admitted  by  Brongniai't,  that  the  sup- 
posed  coal  of  the  south  of  France  is  a  lignite  fonna- 
tion.     Tliere  are  extensive  mines  of  tliis  substance 

tin  Provence,  about  Marseilles  and  Toulon,  where 
twenty-eight  beds  are  wrought.  The  piincipal  depo- 
sit at  Cologne  is  thirty  feet  thick :  this  is  also  tlie 
locality  of  the  pulverulent  variety  so  valuable  in 
painting.  Lignites  abound  at  Soiasons,  Epemay, 
B  Laou,  St.  Paulet,  and  some  other  places  in  France. 
"  To  the  li^te  above  the  chalk,  ai-e  supposed  to  belong 
fliose  immense  deposits  found  in  the  middle  of  tlie 
Alps,  aud  those  of  Styria,  mined  for  fuel.* 

•  Vn's,  Geoliagy,  p.  17». 
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In  1S28,  a  lai^  mass  of  fossil  wood  woa  ilU- 
coverej  upon  one  of  the  gulplis  of  the  Danube, 
named  Yalpong,  in  the  lower  part  nf  Bessaraliia,  and 
opposite  the  town  of  Belgrade.  This  fossil  was  con- 
Bidered  likely  to  become  of  importance  to  tliat  part  of 
RusBia,  now  entirely  deprived  of  forests.  Tlie  lignite 
is  in  Uie  form  of  fossil  masses,  of  a  greyish  colour, 
but  pasHiug,  in  the  lower  portions,  into  a  deep  black. 
In  the  upper  parts,  are  found  quantities  of  the  rftfoii 
of  wood,  covered  with  bart,  white,  thick,  and  ^able ; 
tlie  pieces  pressed  one  upon  another,  and  intermixed 
with  the  husks  of  grain  (cosses  de  ceriales).  The 
wood,  accordijig  to  the  discoverer,  Mr.  Lichfcldt,  is 
that  of  the  lime  tree.  It  lies  nearly  horizontal  be- 
tween coaisc  sand  and  calcareous  clay ;  the  first  in 
Uie  fonn  of  a  wall,  and  the  latter  ser\'ing  as  a  roof, 
in  which  many  shells  occui%  The  sand  is  separated 
from  the  etrntimi  of  lignite  by  about  six  Indies  of  r 
resinous  clay,  in  tlie  lower  part  of  wliich  a  great 
number  of  shells  of  different  sorts  axe  found. 


^B                      INDEX.     ^^^^^^^1 

^M    AlKnlcaiislLLrc,  peat  mo«s  of,  47, 

Bag  of  iud^mmalile  air,  3S0.               ^^^| 

H    Acceasjbleness  of  CD»1,  IIH,  n. 

Ballycastle,  coal  at,  121.                   ^^^| 

■    Act  of  Trade,  437. 

Dnltic  trade,  450.                                  ^^H 

^     Adits,  189. 

Itdri'Ow  gifLtc,  214.                                ^^^H 

Ailipi>c;lie  found  in  peat,  46. 

Baul^nunn,  201,  207.                           ^^^| 

H     Aflcr-dainp,  1225. 

^M    Airiua  contaiuE  coal,  471. 

^    Agency  or  fire  in  converting  *cge- 

Basaltiu  dylte,  162, 1*W.                          ^^M 

Basins,  coal,  114, 122;  i^cclioDi^  of,             ^M 

124 ;  south  WelsL,  ISO.                           ■ 

taMc  matter  into  coal,  77. 

Biu;ket  corves,  207.                                  H 

Aleutoplcris  v^ilgalior,  101. 

Beaumont's   paroxysmal  periods,              ^M 

Alston  Moor,  limestone  of,  37. 

26.                                                            ■ 

American  coai  deposils,  472. 

Beaumoni  seam,  134.                                  H 

AmmuuiH,  401),  470. 

Beche,  H.  T.  de  la,  bis  Geolugy,             ■ 

Animals  in  coaE  rocks,  100. 

■ 

Aut]iulit]LG&,  106. 

Bcdvcorth,  coat  mines  at,  145.                   H 

Anlhriieite,  344.  39«,  472,  473; 

Beighton,  luB  contiivancc,  197,  «,             ^H 

^       contains    tmvos    of    v  egc  tabic 
■        matter,  83. 

Antliocoiherium,  107,  w. 

Bell  uioulils,  24d.                                 ^^H 

Belturbet,  coal  at,  121.                           ^^^| 

Belgium,  ciutl  VI  oiks  in,  ASB.               ^^^| 

AppreIi«nsions  on  dcscendvng  a 

Benelit  Scvciette^  301.                          ^^H 

coot  mine,  223. 

Benlts  or  banks,  314,  216.                   ^^^B 

Aitoresceii t  grassM,  91. 

Beimel  and  Tyetnian'g  voynfre,  S-             ^H 

ArbortEcent  coke,  414. 

Bennc]]  main  Ecnm,  134 ;  cool  for-              ^M 

Ariuwfaiiitli'sinap,  112. 
^     ArundinaceoTis  p  ants,  91, 176. 

uicrly  on  lite  at.  24$.                            H 

llenshnm  Eertm,  IS8, 24S)  n.                       H 

■    Aali1>y-de-Iiv-Zouch,  llM'ld. 

Bewick,  Mr, 200.                                        ■ 

^r    AsAoclntions  of  pitmen,  SdU. 

Biroiingliam,  supply  o(  coal  to,       ^^H 

Asleropliylliles,  100. 

^^M 

Atchol'alaya   riTcr,  ita  enormous 

Bitumen,  403.                                       ^^H 

■        laft,  72. 

BitiimiDMUS  sliJilc,  343,  n.                    ^^^| 

■    Australia,  474,  47fi. 

Black  coal,  332.                                    ^^H 

H   Ayrsbirc  coal  fldd,  1  IB. 

Blasting,  1  ^4, 1 00, 245. 2d0.               ^^H 

V     r. 

lllenkinsopp  colliery,  128.                   ^^^H 

1        BacKB  or  sJines,  243. 

Blowers,  220, 26G.                                ^^H 

Batf  Bikd  jpay  weckx,  SSI. 

Blond  metal,  160.                                 ^^H 

^^^^|H^'                                                         ^^^^^H 

^V          noaiil  gMt\  2\\. 

Cliolii>  d.^mp.  324>.                              V 

^H           Bn<licN  preserved  iu  peat,  40. 

Civil  nciT^  3IR,  :127,  n<i3, 437.          ■ 

^^1          Iif)g  fiiL-1,  fiiiHliicM  for,  i6. 

ClnikmannnnKliirclMisin,  134,152.       H 

^B          Ruldcn  Bii<]k,910. 

Clarence  pit,  333.                               H 

^H           Boiiii<;t  tiuiA,  21-1,  fl. 

Cluncli^  139.                                            ■ 

H           Bnring,  172,17(1,177. 

Clydf!  vale  coal  hasin,  133,  a.            H 

^H           Dovey   coilI,  i»>,   KI,  212,  331  ; 

Cuul,  nf  vcgctiible  uripii,  34,68;     H 

^H               ct>mpoMtiuii  of,  6S, 

intcmal  Rtruciiireot,  1(3;  nuu-     H 

^H           Boulloii  and  Wiitl,  11)B. 

inlliiEtorvor,67;  supposedsu*     H 

^1           Bradlftj-  mine,  313,  33d. 

m&l  orip'n  of,  d{);  not  known  to      f 

^1           Brancli  cwX,  XiA. 

llic  aiiticnts,  300;  wrought  by 

^H           tlranrliiiigoofcc,  414. 

Brit™.s,:'lis;   vtinctic9  0(,33I. 

^H           BrandliuR,  Mf.  on  exporlatlon   of 

Cwil  ashes,  331>,  415.                           h 
Colli  bulls,  3!i7.                                   ■ 
Coftl  Esclianjre,385.                          ™ 

^H               coal,  443. 

^H           BreakaKt;  ofcuiil,  381. 

H           Bright  heads,  243, 349. 

Colli  vcgoLiMeB,  70;  required  a  hot 
and  fiUQiid  climate,  8^!;  of  la- 

^M           Brkiol  coal  £«ld,  1 13. 

^H            BrorTi  i-<)ul,  111^. 

citslrinc  urigin,  73;  tlieir  eba- 

^M           Brown  con],  07,  331,  47C. 

meter  intlic  slmtaofKewcutlCi 

^H            BriuJ)  iron  ore,  lafi. 

DurliHin,  and  Vorkshire,  73. 

^H           Bucklmi'l,  I>r.  on  exportation, 44 5. 

Coal  diMrictii  of  England,  113. 

^H           Buddie,  Mr.,  liis  sj^opsis  of  con.1 

Cwl  trade,  315,317,301,307. 

^H               sejuiis,  u.  1.1r4;  od  veulilitlion. 

Coiil  Iflr,  -lOfi. 

^H               322;  on  creeps,  237;  confers 

Cot)bctt,hisludicrousblunder,241. 

H               with   Slf  H.   Davy,  271  ;   Iiis 

Cngnomfti*.  singular,  299, 

^H               opiDioHB  ou   ihe    safely    lamp. 

Coke,  42-1,320,  410. 

^H              2^0  ;  on  tb«  London  ciuil  uudti. 

Collier*,  the,  af*7;  foTTncrly  chain- 

^H              430;    rccoiuniviids    n    iiix    on 

ed  to  the  pits,  388.  n. 

^H                bcurlliR.  433  ;  on  unELe  of  coul, 

Colliers  nnr]  Mitors,  387,  n. 

^H                434;  on  free  CX}>oi'luUuu,440. 

Coltbrook-dale  works,  335. 

^H             Biiming  cliff's,  47li. 

Coir  uliomi  on  ironstone,  Ififr,  m. 
Coo  iug  theorj',  as5. 

^H           Burning  well,  405. 

^1           Butlcy  nod  Doggty,  2j)d. 

Combustion, ngt-nts  of,  14. 

^1          B^ker,  li:>7. 

Compound  vtnlillution,  330. 

Cond  Uflors,  308. 

^H          Cattuses,  91,  lOd. 

CouflngTMtions,  spontancons,  4,  n. 
Coi]iinu(;lit  coal  district,  131. 

^H            Cn)iiiig^cOiLl,341. 

^H          CjilnroiieR  Steiuhaucri,  100. 

Goniorled  Rtrnin,  130,468. 

^H           Caloric,  2. 

Cotiieyanue  of  ooal,  346. 

^^^    CftnncI  ooni,  I4H,  333,  343, 

ConyberiTO  on  vanscs  nam  in  ope- 

^^^K    Capita.]  pm ployed LiiJCli.cTynt!,327. 

rntipu,  36. 

^^^^P   OftrliOiiaccoiiR  group,  ^. 

Ooppcrns  work*,  40O. 
Corfe,  301.207,  357. 

^^^^^    Carliciiic  acid  gas,  70. 

^B           Cardiff,  3'.)5. 

Cornish  miners,  2^9. 

^H           Carron  iron  works,  119. 

Cornish  steam  engines,  416. 

^H           Carrillf!  ctillitry,  204. 

Conwtei'jKiiite,  203. 

^H           C».6ts  of  vcgeLiHos,  88. 

CouTRing  iha  air,  323. 

^H            CuiiMron  )iol(ains,349. 

Craiglcilh  fnsiol  lree,93,  97, 104. 

^V           CcUulnr  structure,  10!). 

Creeps,  3.')H. 

^H           Chains,  21)1,  Cbitin  pumps,  105. 

Crcasliy  bica!,  249. 

^H          Oliarcaal  jo&fII,  7S,  n. 

Crihliing,  181. 

^B           Charring  turf,  55, 

Crib,  orcradk,  309- 

^H           C'hcirter  to  Newcastle,  310. 

Criminals  condemned  to  vatiff, 

^H          Cheuicat  troiiibiuutiDiis,  4. 

3^8. 

^^^^^^B                 ^B^P                                                             481       1 

^M          Cnvilcn,  311. 

:    Enpiie  pit,  1(M. 

^H          Cruttie^,  gr  creeps,  33lt. 

EuulioibitM  vulguris,  00. 
Ex  miistioD  of  OUT  co;il,  41:12. 

^H          Culmary  Iith,  !). 

^1          Culm,  132,  330,  990. 

Ejcptuses  gf  siokiDg,  lyt!,  IS!*. 

^H          Culross  ctiald«r,  1  111. 

Exportation  of  coats, 313;  objcc- 

^B          C(iinbe[kDd  ore,.  156. 

tiuus  to,  139. 

^H          Cupril'froii8  scliisi,  461). 

Export  duties,  436,442,447;  re- 

^H          Cutter);,  31-t. 

pcnle4l,  440. 

^H          Cuvier's  llieorv,  3<>- 

Explosions,  226,  231,  242. 

^H         Cycadiles  iuiiceolatus,  VO. 

FniTliolniea'stiicory,  33,  n.  ;  on  tlie 

^H         Dary'B  iheary  of  heat,  3;  hin  ex- 

deposition   of  eoal  rpgetnbliifi, 

^H              iiTniuation  of  liro  damp,  370. 

75,  n. 

^1         Davy  lamp,  339;  its  snfety,  381, 

Faults,  131,  15&  ;  advantages  of. 

^1               4G9, 

167. 

^m         Day  level,  ISO. 

Felling  Colliery,  deECritted,  333; 

^H           Dei^ny  of  vroocls,  3!}0. 

recent  crystaln  obtained  there. 

^H         Denmaik,    cxporiRlion    to,  446 ; 

235 ;  explosion  at,  25H. 

^H              iiu^Hist  duU«H  in,  449. 

Femalci  in  cohI  pits,  243. 

^H         DeDuminatiutiii  of  cAtil,  338. 

Fei'n.-<,  iilinnditnt  in  Englii^h  coal 

^H         Driiudtttioiis,  1(M,  170. 

measures,  rare  iu  Scoilisb,  74. 

^H         I)erby<ihirc  i-o»l  lickt,  110. 

FieUts,  cnni,  111. 

^H         Siugviioi  wnikiiigK,  229. 

FifuGhire  coal  lieJd,  118,  444.        -^_ 

^H         DiAgram  of  creeps,  238. 

Filiciccs,  95.                                 ^^^H 

^H         DiatDaud,  470. 

Fir  cone,  92.                                 ^^^^| 

^H         Dicolyledonous  vegemLles,  109. 

Fire,  definition  of,  I.                    ^^^^H 

^1         t>ip  and  rise,  l&S. 

Fire  uorshijipeiB,  10.                   ^^^^| 

^M         TtUt  Ijiittd,  143. 

Fires  in  eon!  mines,  254.                       V 

^1        DisIoL-atioDS  or  strata,  131,  1S7, 

Fire  damp,  325  ;  com])OBition  of,        1 

^1               160. 

371 ;  ^nerati<*n  of,  271,  w.                M 

^H         DivlDingTod,  174t  n. 

FisheK,  fos.siMOO,  4G0.                          ■ 

^1         Dotiuld  Hoss,  293 

Fitters,  312,  360,  363,  n.,375.                ■ 

^H         Donations  of  ciml,  314,  3lfi,  n. 

Flut  mpc,  303.                                    ■ 
Flo.ited  vegetables,  73.                             H 
Flying  reeil,  143.                                    H 

^H          Duwncast  and  iipca»l  pits,  318. 

^H         Driif;<>]i  tree,  V3. 

^H         DminiDgr,  193. 

Foolrail  or  futteril,  210,  333.                ■ 

^H         Drtitdfiil  occicWt  nt  I-VIIlngf,  2G4. 

Foreign  cohI  fonnntion,  465.                ^^ 

^H           Dredging  for  coal,  .IdO,  n. 

Foreign  coiil  tMide,  435,  448.        i^^^f 

^H          Dres!;  of  the  pitmen,  203. 

Foiestof  Dean,  LI 4.                    W^^^^ 

■           DnOs,  IS9. 

Formation,  the  conl,  110.            "^H 

H          Driftwood,  71. 

Formations,  Geologicjil,  37, 

^H         Dra-nugli  collie^ry,  16.^. 

Fossil  orgiuiie  iKidies,  80, 4«6. 

^1          Dwellings  of  ttiepiiDicn,  2!K!. 

Fossil  Rcli<]uia,  SleinhHUer's,  94. 

^1          Du  Biirtus,  extxant  from,  7. 

Fossil  Flora's.tJl>;  of  Count  Stera- 

■         Dudley  coal  Held,  IM. 

bcrg,  S9 ;  of  Lindley  and  HuU 

■          Duilium  voal  £e]d,  1 M,  468, 463. 

ion,  09. 

■         Duties  on  cohI,  317, 302,  SftO,  375, 

Fossil  wood,  478. 

■               390, 393,  390,  43'2. 

Frjigracce,  a  prelude  to  explosion, 

H           Dyke,  Saitoni,  161^    Greut  trnp, 

256,  n. 

■              163;  Whin  sill,  I«2. 

Fiance,  44fi,  467;  Wadu  to,  437, 

^M          Dykes,  upllirow  and  downtlirow, 

453 ',  import  duties  in,  451. 

■              15Q,  161 ;  llicir  uses,  166. 

Friction  nr  collision,  4,  8. 

Fuci,  coal  derived  from,  81.          -^h 

^M         Eurtli,  iiitrmal  tempcmtiire  of,  33. 

Fueb,                                        ^^^H 

^^^^m|P                                   ixnsx.                      ^^^^H^^^l 

^M         Fungosct  in  coal  tniac*,  334- 

Hulton,  Ur.,2d<(.                                  ■ 

H           FllTnHOC,SI9, 924. 

Button,  W.,  observalinBB  on  coa),      H 

lOH.                                                     ■ 

Eypotlicitical  ((ucries,  A&.                    ■ 

^^^—^  GuiiiUT  fimiilh,  SO. 

^^HOwBier  cm),  l&l . 

H 

^^^■Oaifuid  circle,  Ifti. 

TgneouE  aitioB,  evidcDoefl  of,  I6A.       1 

^^BOrs,  b.vdrosea,  371, 28a,  401,406, 

IiicUimhI  jrfanr,  337.                               1 

^^^^H     442;  nou-inflamitable  tbrongb 

ludiiitd  stniUi,  130,  184.                ^^B 

^^^^B     mall  iperUircH,  'JTi. 

Indii-alions  of  cm),  17A.              *J^^| 

Inilics,  cud  iu,  471.                         ^^^^| 

H             24. 

lufiuitoEiRial  i>criwj.26.«.                  V 

^H         Gcolng]r,attnctivene9»«f,  17 ;  im- 

Inflniomibk  ga^,  -IQJt,  330,  24&.  ^^fl 

^M            ponanoe  of,  W. 

Ingkh}'  the  coDJuror,  381^.           ,^^^| 

^B         Geological  maps  of   fjmiib  and 

lDtelli|;cncv  of  ctillitn>,  2dt.        I^^^H 

^H             nretnlioueh.  174. 

^^t         Gti>]ogiva\  &K-iHy  founded,  39. 

luierstntiied  prat,  CO,  i2,         '^^H 

Ireland,  444.                                •'      ■ 

^^^H  Cennanr,  rml  {n.-tSO. 

IridcKcni  cnal,  333,  n.                        ^M 

^^^H  Gcltiii^t'tlie  ceil,  232. 

Irv^li  coal  licliis  >lt>-                                H 

^^^™^  Cilibct  at  JuTTOVt,  304. 

1  ri^L  cii!i\  trade,  3r«f>,  3lt5.                    J 

^M        CilmcTloti  Colliery,  343, «. 

Irish  turf  dig^ii)^,  d3.                 '  t      ^M 

^1          Cin,  185. 

Iron,  IW,  163, 422.                          '       ■ 

^H         CiofnnK  or  ^^ulliiig^.  181. 

Iron  man,  3-10.                                      ■ 

^^^^  GlajiL^roB),  »3& 

Iron  (rn(ie,323.                              -^^M 

^^^BjCrlass,  OKiDuruciure  of,  430. 

IruB  tubbing,  1K3.                       ^^^H 

^^^^B'Glouccstmhiic  coal  Jidd,  1 13. 

Iron  tubs  for  onnl,di)7.                f^^^H 

^^^■0«ltoUi  coHivry,  KJd. 

Jamieson  on  Cuvior's  tlitforj,  37.         H 

^^^VCt*'}^  unorif;  collien,  2£M. 

JoTTftv.  Collierj',  IdH,  223.                   ■ 

^        Granitic  couutrics,  36. 

Jel,335,  R.,3&S.                          J^^l 

^H         Grilf,  uottl  miuesal,  146, 197. 

^^^^1 

^B         Orioda(onc«,  310, 337. 

Ke(;I?,31-l,  3ie.                            ^^M 

"  Kendrew,"  a  drama,  350,  n.             H 

^^^H  Balcben'^  «xpcrimnit5,  GO. 

Kcrving,  3^14.                                ^^^| 

^^^H  Bolfirld,  turf  inours  nf,  47. 

King,  l)r.,  on  peat,  46.                ^^^H 

^^^"  Bead  gear,  186,  201,  aoa. 

Kirwun,  oil  coal,  59.                    ^^^H 

^V         Heat,  dejinitivu  uf,  3. 

^^^^H 

^H         Hewing,  3-45. 

I.amarclc's  tlioitry,  33.                 ^^^H 

^H         HcnoitL  linud,  137,  n. 

Luiiiiiki'biiecDal  fit'lcl,  118.          ^^^H 

^H         Hewoith  chapt!  yard,  365. 

r.ancQi^liire  coul  lield,  116.           ^^^^| 

^H         lJirin^2E).3. 

L»iduer,  Dr.,  on  beai,  43.                   V 

^H          ilollant!,  cxporlailon  lo,  441 ;  im. 

Lavoisier's  tbeorj-  of  boat,  3,        ^^^H 

^H              port  duUcit  ill,  4^0. 

Lcvds,  colli^rtoK  at,  42d.             ^^^^M 

^^^^  Ba]ltng»hcad'>i  C'liionicte,  318. 

Leges  Burgoruiti,  310.               ^^^^| 

^^^^BoIlDg  uudoT,  344,  340. 

LeliigK  coal,  344, 472.                ^^^H 

^^^H  Hflme  CODsuTopliuii,  47,  415,  442. 

Lcinster  coal  ili^ct,  ISO.          ^^^H 

^^^m  Bciisc  gnio,  313. 

Ldlli  iiluss  wwrk»,42l.               ^^^^| 

^^^H  BoTst^  gin,  lti&. 

Ltnncl  braes  fossil,  104.             ^^^H 

^^^^^    Horses  id  coal  mines,  3-11. 

LL'pi^odBQilrou    tesselatum,    M^^^| 

^M           Hostcroeu  or  Oaxlmeo,  313,  338, 

^1            n.,  361. 

Level  bearing,  lt>4.                              ^| 

^1           Ho»(;lll  Collierv,  313,  n. 

LigbLiiiu^,   a   source  of  fire,  4$      ^M 

^H          BuRiuii  fossil  remains,  33. 

strata  6red  by,  2&4.                         ^M 

^H           Htiniiiiiiy,  t'fTvcU  cf,  7tit. 
^H         BuiiungaoR,  Rev.  W.,  'iHS. 

Lifiiite,  39, 114,477.                                ■ 

LiiQCBlone,  1S8, 146,  173.            ^^^ 

^M         Hurriore,  341. 

Liverpool  <-oa]  trade,  439.           ^^^| 

^^^BI^^^^^^^B                  IMDSX.                                                                      1 

^M         London  coal  traile,310,317,  373. 

Xew  Holland  coals,  471,  n.                   H 

■               378,  384,  m?,  4J0,  431. 

Kinciv  fathom  dylce,  ItiS.                        H 

^M         Loudon,  (leptli   uf  uuril  licnmtb, 

Nnuli'f-  flood,  2»,  Ti.,  31.  ft.                     ■ 

■ 

North  .Statfordshirc  coni  ItcM,  1 1  Jj^^H 

^M          Lung  uud  sliurt  wtrrk,  212. 

Nortli  WcInIi  ouni  Held,  1  ID.       '  i^^M 

^r          Xyjiliiaii  coal  ficliis,  1 IH. 

Nortkumlioiluud   coal  lickl,  H^i'^^^l 

LoAST  coal,  its  8u]»[iuii>ccl  luuriiie 

4d8,4tl3.                                              ■ 

uri^iii,  >iO. 

Noltingliam  coal  &eUl,  110.                   fl 

how  Main  coal:,  I3A. 

Xova  ^oulia,  474.                                  H 

L^uviioditi,  37, 4(i5. 

I 

Lyeirs  Geology,  18. 

Old  wife's  low,  40.                                  ■ 

Open  burning  vual,  lA,  341,  3tM>,         1 

1                Machinery,  working-,  101. 

414.                                                     ■ 

Muj^Lruie,  murder  of,  301. 

Organic  remains,  473.                     ^^^B 

Mammctt's  gcolagical  Ucls,  100, 

Orrul  coal,  430.                              ^^fl 

MaD,  a  fire  mnkiii^  aiiimivl,  II. 

OiUcrop  of  the  coeJ,  174.            ''^^^I 

Mfiin:hcslcr,5iipp3y  ol'  coal  to,42-4. 

'^H 

'              AlanU'C  blupL'dEimUi,  1^. 

ra1]n%«»l.                                  ^^M 

Munufacturiiig  coal,  33U. 
Mar,  Eurl  of,  liia  collieries,  SO. 

Fails  of  pita,  200.                          ^" 

Faiis,  liiE  life  of  Davy,  260,  n. 

^_^        Jrjuriiie  vegtrtiLlion,  70;  nut  fouuil 

Parkinson  on  peat,  45. 

^^1            in  tlie  coal  tiiea£Uie8,  HO,  n. 

Purliaiueiilaiy   uoitimilCueb,    83)4, 

^^r        Miirtet  names  of  ooai,  338. 

3(54,  379,  388,390,  44U,  443. 

r               Materia  pinguts,  87. 

Parrot  coni,  334. 

MatttT,  early  exisleiice  of,  25,  m. 

Faclings  in  tlie  coal,  343. 

Measures,  cail,  1 11, 129. 

Peacock  Koa],  333,  n. 

Medals  of  creatiDii,  HG. 

Peat,  early  use  of,  40;   naUiial 

Mcuzies'  tnachino,  20fl. 

liistory  of,  43. 

Menzies  on  Teolilliitiun,  339. 

Peat  bugs,  43;  contain  iron  and 

Mcrthyr  Tydvil,  341. 
Metallargy,  fires  used  for,  B. 

copper,  50;   not  llie  origin  at 
coa  ,  51,  81 ;  localities  of,  &2. 

L               Meters  aud  mclciagc,  37^,  380^ 

Fellntt,  Mr.  on  ^luss,  42. 

1                     3144. 

Peiin,  Granville,  Iris  opinions,  St, 

I             Metropolitan  imposts,  3fifl. 

FerkinE,  Mr.  uu  London  vuhI  Imdt , 

H            Amies,  Dr,,  oa  Uovey  coal,  6&. 

431. 

P^             Mineral    discoreries,   pleasure   of 

Petroleum,  401. 

miiliing,  17&. 

Phanvroi^uiuic  plants,  10>5. 

Miner.^l  tallow,  47. 

Pliiopston,  2. 

Mine  on  lire,  261. 

Pliylulillies,&4,  105. 

n               Mining:,  reciwda  of,  183,  ». 

Pillarsof  ooal,  216;  partiu  work- 

1              Moira  colliery,  146, 

ing  of,  236. 

1               Monkwconnotilli  colliery,  187. 

Pines,  !>1. 

Moaoeoly]cdoiiouavc):cctable5,103. 

X^Lb,  sizes  and   forms    of,    160  ; 

Mosaic  and  luirieral  geologies,  211. 

Forey's  list  of,  14li. 
Pit  coal,  58. 

Mouat  Culluu,  122. 

Mummicii  used  for  fuel,  16. 

Pitmen,  underground  appearance 

MuQhtH  coal  distrivt,  120. 

of,  210. 

Muscle  liaud,  107. 

Pit  mouth  cover,  206. 

Pileli  lake,  403.                             ^h 

r               Narrow  or  long  noi)c,  216. 
^m          Keplimists  Rni  Plntonists,  5. 

FUui  of  a  coal  Mork,2l3.              ^^^^| 

Planis,  fossil  spociea  of,  86.          ^^^H 

■          Neiuopleris,  IW,  101. 

Plate  pivseuled  to  Sit  II.  Okff,      ^M 

^^          Newcaslle  coal  trade,  438,  4dt). 

277.                                                          ■ 

^1         Xcwcostltr  museum,  (/T,  1^3. 

Poland,  470.                                          ■ 

4M 


IKDBX. 


VUta^  coal  la,  467;  imiwrt 
datie*  In,  4$ I. 

rolttry  works,  4JD. 
Pi«judi?e»nf^lit>t  pit  coal,  931,  ri. 
Pi'css  pnnps,  3li6. 
1*^«^(IUH  How.seuiiis  at,  145. 
Preston  Grange  colliery,  1H9. 
Friniv^ol  1  C|(:vtatiuit,  70,  104. 
l*rol>ab]e(1iiniliiinofoHrc<>i*l,4M- 
Pru)iibkionurmit1mI^n<l<in,:i3l. 
Props  or  jiinivhpons,  214. 
PruLi-cIomti!,  ;ii>4. 
Pseiitlo  nJVJil  fiiiritf,  lOO. 
Pulvcriaod  coal,  HiW. 
PuiDpiii);  cyliudcTS,  158. 
Putters,  227,  211. 
Pyriles,  264. 343,  44X1,  401. 

QuHiitily  of  coal  unwTmt{»ht,.t5.'S; 
Proressiir  Scilffwick  on,  457; 
Mr.  Uiikewdl  nn,  4^, 

Kailroudfl,  3a:i,  X^d. 

RvMjtinat  fun  usctl  in,  9. 

Rolij-icm  among  the  colliers,  290. 

RmiI«  i>r  fiKsuri-s,  13S. 

RhiBomoijilien  phnsphora;,  2.14,  h. 

Rii^linioiia  sliitliiif;,  h]7. 

River  find  ronAt  ilitcs,  y?]. 

RvoDiris  uetnl  I'oii!,  30H. 

Romaji  »av,  conl  founrf  uuder, 
308. 

RiNif  and  (limr,  21 4,  n, 

RothcrliatD,  collieries  at,  233,  n., 
42;);  «iul  Itml  at,  254,  n. 

RotlicTliain  red  rock,  147. 

Kui«in  (-ontnins  coal, 470 ;  export- 
ation to,  440. 

Safety  lamp,  2(1M,  275. 

Sale  of  coals  by  weiirhc,  SSS,  386, 

rtm. 

SchuylldLI  Qoa\,  83. 

Scntoti  colli  field*,  118;  trade, 
392. 

Sa«cnlngnpp3.vatiis,  20(1. 

Bncoal,  3II,3()JS. 
'8e«-wee<l  used  fur  fuel,  16. 

SectiDiiB  of  Ntratii,  lit  Ncw«nstlc, 
130;  at  Dudley,  I3»;  near 
Bilstnn,  141;  (il  VVbilchavcn, 
144  ;  near  Ualifax,  149. 

Sedgwick  Profcssor.onuTJwrouglil 

DMtl,  427. 


ShafU  expewuk  uf  siuluDg,  liiti. 

Stialc,  lAd. 

Shatlery  roof,  248. 

SlieilSeld,   colUerivs   about,   14A; 

supplies  of  cool  tn,  a47,  367, 

42.1. 
Steep  used  for  fncl,  Ifl. 
Shells  oc'cuiTCDce  of,  160,  n, 
Shelh,  224. 
Shifts  OT  slips,  I&9. 
ShilMlle  Colliery,   ISft. 
ShipmBDt  of  coiiIb,  37A. 
Sliijipiii^  sLniLb,  3&I. 
Shrotisliirc  conl  lield,  114. 
Si^illiiiria,  Wt,  ()7. 
Silefstu,  4B7.  : 

SiUimfLii  uu  duy  and  niglitt  tk3,  h. 
Simple  ventilation,  •2lit. 
Sktc  coelI.  333. 
Siiiilli,  Mr.  W.,  39. 
SuiulLe,  343,  415. 
Society    for  preventing;  aocidcnLt 

iu  luincs,  270. 
Somciselsbire  coal  field,  113. 
Soot,  415.  '' 

South  America,  474. 
South  Staffordshire  coal  field,  1 14. 
South  Welsh  coal  Iwdd,  IH,  152, 

45H,  4ti2. 
Spain,  ciml  in,  466. 
Speddinfr,  Mr.,  213. 
Sphatrnum,  orliof-Dioss.  45. 
Spheimjiteris  creualu,  101, 
Sp(intai]e(ji]scombustiDn,3fr4,934. 
SlaflbrdKbin-  pHitinii,  2K3. 
Smiths  or  droits,  'MS. 
Si.  Aiilboti's  Colliwy,  IS7. 
Steel  mills,  240. 

Steam  engines,  197,  n.1tt,3-l6, 417. 
St^-inlitincr'a  Fossil  Reliquia,  iH. 
SiiiimsinB.  Ficoidcs,  fW  ainl  n. 
Slock  ion,  329. 

Slovef,  and  hot- wiLler  heating,  13. 
Sicphcuson,  Mr.,  24i>. 
Siiek  or  strike,  302. 
Stoppings,  225. 
Strata  at  Bovey,  66. 
Streets  upon  bare  uiral,  ItM. 
Stytbe,  225,  267. 
Siibmnrine  forest,  78. 
Submarine  workings,  144. 
Submerged  wood,  63. 
Sun,  A  Muice  of  fire,  4. 
Simile  rlund,  327, 373,  438,  <ld6. 


^^^^^^^H^^^^l                                                     4g0      ■ 

^B         SwcdcD,  impoi'l  duties  i»,  -149. 

Wacf^ns  drawn  1)y  colHcn,  297.  H 
WaQiugDi' giii^'n^,  IHl.                       ^ 

H          Swill«y»,  I2». 

^M         S^Qtliflticiil  resulu,  til. 

Walleend,  eiolutioc    of  ga»    at. 

229 ;  dreadful  explosiuD  Kt,2G7 ;        ^ 

H          Talulnir  view  of  EtraU,  3d. 

colli,  339.                                                J 

■          Tanlidd,  %)». 

Warmth,  fires  used  for,  0,               ^^^M 

H          Ten  ^ard  coa),  1»9,  3:)5. 

Warwickshire  uoal  tifiltl,  114.          ^^^| 

^^        Tliatiks  of  the  piuuen  to  Sii  U. 

Waste  at  coal,  433.                         ^^H 

^ft            Ciivy,  276. 

Wastw,  226.                                         ■ 

^V         ThuringiH,  469. 

Waler,  iiruptiona  of  249,251.        ^^H 

■         Tippkr,  347. 

Water  bucket  drawing,  206.        ,  ^^H 

^M          Tuads  in  stone,  107;  cxpehments 

Wayleavcs,  349.                             ^^H 

^M              OD,  108,  and  n. 

Weight  of  coals,  382.                       ^^H 

H          Tools  of  the  £in][cr,  181;  of  tbe 

Welsh  coal  field,  115,394;  ana-        M 

H              collier,  2^43. 

lyeee  of  coals,  341.                    ^^^M 

■          TruQ,  307,  237. 

Welsh  coal  trade,  3^.                   ^^H 

■          Tiaps,  131. 

Werner's  system^  fi3.                    ^^^| 

■          Trupmcks,  159. 

Werner  ajid  Hultuu,  21.                  ^^^| 

^1           Trnppeis,  193,  n. 

Whimsey,  202.                                ^^H 

^B            Trjip  ilu^>[»,  226. 

Whin  dyke,  106,  n,  ^^M 
Wliingill,  strata  at,  146.                 ^^^| 

■          Tree  fcnis,  91. 

■          Tuihal  CiiD,  13. 

Whippers,  370,  3t^6.                       ^^M 

H          Tubs  used  in  Binkiu{f,  180. 

Whistcin,  hta  theory,  4.                   ^^^| 

■          Tul^bing:,  182. 

Whitbv  coal  pluiji«.  SQ.  V 
Whilchavcu  cual  licld,  1 10,  ISO.           H 

^H           Tufbaries,  ancient,  43. 

^B         Turf,  di^griDg  and   drying,  63 ; 

WlUey  Bruwu'airon  man,  240.            H 

^M             varieties  of,  54;  cos&idered  as 

WiUiama  on  exporlattou,  443.        ^^^B 

^1            a  fuel,  d4. 

Windlass,  180.                             ^^M 

^H          1y^^  sailors,  365. 

Windmill  pumpx,  I9€.  ^^H 
WinciiDg  me  coal,  211.                 ^^^| 

^H         Vascular  cryptogatnic  plunls,  104. 

Wire-gauze  e'lud,  273.                ^^^| 

"           Vegulnble  urJ^iii  of  coal,  82. 

Withnni  on  fossil  cool,  60, 102.     ^^H 

VeiiCtUatiou,  1112,217. 

Woman  fount!  in  pcut  moss,  i9.          H 

^m          VeTtical  fossil  stoms,  93. 

Woodward  on  cxtrancoas  fotaila,       V 

■           Vertical  strata,  130,  n.. 

87.                                                              ■ 

H          Vi^rticillatfi  plants,  91. 

Wood?,  decay  of,  310.                           J 

H           Vis  plaslica,  S'?. 

Wood  fuel,  472.                                    ■ 

^K          Volkmannio.  djsticlim,  lOl. 

Works  of  art  under  peat,  44  ».            H 

Wreck  produced  by  Doriug,  177.         H 

H          lIUt«i  coal  dlBtricI,  121. 

^B          Undergraimd  warl[s,  211;   acoi- 

^^^H 

^B             d«au,  247i  steam  pii)^ne8,t90. 

Yorkshire  coal  tields,  1 16.            ^^H 

^B         Uiieiplored  locaime«,  117. 

Vuccil(»,  92.                                 ^^H 

WnKgon8,30B,  227, 3lti,350, 3S2, 

ZomiBi  01.                                 ^^^1 

1                   9M. 

■ 

THE 

^^^1 

SHEFFIELD : 

PaiNTED   Br  OEOKGE   KIDOE,  KINO-BTBEBT. 


